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ABSTRACT

This plan is prepared to detail the environmental monitoring requirements for the Weldon
Spring Site Remedial Action Project in accordance with Department of Energy - Order 5400.1 and
to ensure monitoring is sufficient to protect-the environment and water users downstream of the
Weldon Spring Site Remedial Action Project. The plan is to bé reviewed anmally and reissued at
. least every 3 years. Revision 5 of this document is the result of the re-evaluation of groundwatsr,
- National Polhstant Discharge Elimination System' (NPDES), surface water, and- air monitoring-
programs based on site status, changes in site remediation activities and past monitoring results.

The Weldon Spring Site Remedial Action Project monitoring program is designed to
address pathways and constituents to human and environmerial receptors in a changing waste
setting and to further characterize the waste units in order to.model their behavior under specific
conditions. ~ Site specific criteria considered in planning pathway analyses were: physical,
chemical, and biological characteristics of the radienuclides; chemical contaminants detected,
spatial distribution; concentrations, depth to groundwater; geology of the area; climatic
conditions; how the area is used by the public and wildlife; and the proximity of contaminated
sites to potential receptors. o

Site features receiving surface water (e.g, MSA Pond, etc) will be sampled and .
contaminant levels will be measured. The migrating surface waters will be sampled along their
courses to track their behavior until the concentrations are diluted or otherwise rendered
indiscernible from background levels, Point discharges of storm water and treated water will be
" sampled in accordance with the NPDES permits issued to the Weldon Spring Site Remedial
Action Project and the results will be reported to the Missouri Department of Natural Resources
as required by the permits. Fish in surface waters adjacent to the chemical plant site ars sampled
to monitor uranium uptake. .- This characterization, along with the determinations made during
previous biological and surface water sampling, will meet the environmental monrioring data
needs of the project and reveal effects of the project on aquatic life. '

Groundwater will be sampled at locations of known or potential impact to monitor the
effects of remedial actions on groundwater quality and to monitor contaminant levels for
comparnison t0 water quality standards. Groundwater that sarfaces at Burgermeister Spring will
also be sampled to provide a complete assessment of the groundwater system. :

Work-area monitoring will be conducted to provide knowledge of real-time airborne
emission levels. Specific locations near the site where there is concentrated human activity are
considered “critical receptot” locations and will receive focused attention.

. DOBRIOR/Z1ISI8-424, Rew, § i
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SUMMARY OF CHANGES

Revision 5 of the Environmental Monitoring Plan ig the result of the re-evaluation of -
groundwater/surface -water, NPDES and air monitoring programs based on changes .in ‘site
remediation activities and past monitoring results at the site. A table summarizing the changes
can be found in Section 1.3.
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1. INTRODUCTION

The Weldon Spring Site Remedial Action Project {(WSSRAP), more than 50% complete
ay of October 30, 1997, is in progress at a site approximately 48 km (30 miles) west of St. Louis, -

~ .+ in.5t. Charles County, Missouri.. The project involves environmental -restoration of the following:

a 166-acre inactive uranium feed materials plant {normally referred to as the chemical plant); a
51-acre raffinate pit area, a 9-acre limestone quarry (located some four miles from: the chemical
‘plant}, and associated vicinity properties, Within the scope of remediation is cleanup of both
. radiological and chemical contaminants resulting from previous operations. that -included.

© trinitrotoluene and dinitrotoluene production (1941-1945),-and uranium metals production (1956-- -
- 1966).

Remediation of the Weldon Spring site is being conducted under the C‘amprerhenswe
Ewvironmental Response, Compensation and Lmbn':!y Act (CERCLA) and as part of the U.S. -
. Department of Energy Environmental Restoration and Waste Management Program . The major
goals of the WSSRAP are to eliminate potential hazards to the public and the environment, and to
the extent practicable, make surplus real property available for other uses. An environmental
documentation approach has been-developed that satisfies the requirements of both the CERCLA,
as amended by the Superfund Amendments and Reauthorization Act {SARA), and the National
Environmental Policy Act (NEPA). The results of this process are the Record of Decision for the
Management of the Bulk Wastes at the Weldon Spring Quarry (Ref 1) and the Record of
Decision for Remedial Action at the Chemical Pleni Avea of the Weldon Spring Site (Ref' 2) on
ultimate disposal of the Weldon Spring site wastes which was 1ssued in September 1993,

Because the WSSRAP is a rmnedlal action project, the overall goal is different ﬁom that
of the operating and/or production facilities for which Department of Energy Order 5400 1,
General Environmental Protection Program, was developed.  The WSSRAP has prepared this
Environmental Monitoring Plan (EMP) to meet the reguirements for Department of Energy
environmental monitoring programs as specified in Department of Energy Orders 5400.1 ‘and
5400.5 and the Emvirommental Reguiatory Guide for Radiological Efftuemi Monitoring and
Ervironmental Surveillance (Ref. 4}, hereafter referred to as the Regulatory Guide. .

The Environmenial Monitoring Plan (Ref. 33) is to be reviewed annnally and reissued at
least every 3 years in accordance with Department of Energy Order 5400.1. Annual reviews will
be documented and summaries of needed revisions will be transmitted to the Department of
Energy along with expected dates of issuance. If during the monitoring year, significant
deviations or alterations to this plan are necessary, approvat by the Department of Energy will be
obtained. Any deviations or alterations wilt also be summarized and docurented in the anmal
site environmental report for the year of occurrence.

DOEIOR/Z1648-424, Rav, 5 1
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1.1 Purpose

Department of Energy Order 5400.1 requires the preparation of an environmental
monitoring plan to define the effluent monitoring and environmental surveillance required to
. demenstrate compliance .with. applicable Federal, State, and local. eavironmental protmlam
* and regulations, executive orders; and internal Depaﬂmeni of Energy policies. - - e

- The purpose of this plan i5 to detail the environmental monitoring requirements at- the
Weldon Spring site. “Enviroamental monitoring is performed to-documers -and quantify potential
public exposure, to protect public health and safety and the environment, and to demonstrate .
compliance with applicable legal and regulatory requirements. The moritoring program- also
verifies adherence to Department of Energy environmental protection policies and supports-
. remedial plamung

1.2 Scope

This plan describes the effluent mornitoring and environmental surveillance activities that
. will be performed at.the Weldon Spring -site for 1998, - These activities include monitoring-of
. effluent, surface water, groundwater, airborne radon, .gamma exposure, radicactive. air
particulates, biological parameters, and - metéorologicat conditions. The plan also describes
- applicable monitoring requiretnents, anatytical methods used, and quality assurance measures.
Detais and rationale regarding sampling frequencies and analytical parameters.are provided. Also
presented are sumwnaries of additional programs implemernted to satisfy the requirements of
Department of Energy Order 5400.1, Order 54005, and the Regulatory Guide (Ref. 4). An
evaluation of applicability and compliance with each regulatory guide  criteria stateinent is.
included in Appendix A of this docutment. Where criteria statements are applicable to the
WSSRAP, recognition of satisfying the criteria is inclided in the text and in Appendix A; where
criteria statemnents are not applicable, justification for exchugion is included in Appendix A only.

1.3 Monitoring Changes From Revision 4

The EMP has been revised oni a yearly basis; although ai a minimum, revision is required
onfy every 3 years, with reviews conducted annualty, The EMP was revised for 1998 because of
the adequacy of past data collected, foundation removal, raffimate pit remediation, cell
construction, and other work packages. Table 1-1 shows the major changes in monitering and the
_ reasons for the changes. :

_ DOE/OR(21548-424, Rav. & 2
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Table {-1 Changes From Revision 4
MEDIA & PARAMETER | LOCATIONS | CHANGES - | REASONS
NPDES, Site -
785, TPH, pH [ Css_swWTFre. | Add outfails - b Tank testing
NPDES, Quarty . :
. [ . | None |
Susface watet, Site S
As, C1, Ph, Tl, Ra, Th, | SW2016™ Delete all parameters | Past monitoring
FaHs, 2 4-ONT, evcept uranium, - rasults justify.
2,4 6-TNT, PCBs :
Uranium . SW-2011 : Delste iccation. Frog Pand isolated.
Surface water, Quany '
| | None |
Surface water, Vicinlty Propartins
| Uranlum , Tota! (KPA} S5 S.E. Drainage” Add Locations. South East Drainage
i Remeadlgtion
i Groundwater, Site : .
! g Yolatile Crganic : -MW2013, MW-2032, Change from monthly Data from 1997 suggest that
] Compounds (VOC's) MW-2037, MwW-2038, manitoring of VOC's to birnenthly menitoring of.
5 MW-J024, MW-3025, bimonthfy. VOC's will be adequate for
MY-4001, MW-4003, estimating rates of migration
MW-4004, MVW-4005, and degradathon,
MY¥-4007 RA-5004,
MW-5021
i " | Metals, Nitrate, Sulfats, MW-2037, MW-2038, Change from monthiy Cata collected during 1887
Total Lranium MAW-2035, MW-3003, . | monitoring to bimonthly. . | show no.groundwatar |
MAWL20Z3, MYW-3025, impact from ratfinate pit
E MW-2027, MW-4001 remedial action work,
' MW-4002, MW-40
Metals, Total Uranium, MW-4028" incivds in routine MNew well to monttar shatiow
Nitrate monitering program. grauricdhwater along the SE
_ drainage.
Mitroaromatics MW-2013, MWN-Z032, inelude nitrearomatic Frovide data for GWOLU long
MW-2033, MYY-3023, degradation parameters | tarrn monitoring. '
MIA-4001, MN-2002
MW-4006, MW-4015%
Groundwater, Quarey
Tatal Uranium, MW-1048, MW-1047 Include in rotfine To monitor Plattin Frmn,
Radiological,_Sulfate Mw-mglmw.r-m-: % | menitoring program. South & YWest of Quarry.
All Pararmeters MW-100 Deleta from routing ~ Ingufficient water volumea
ranttaring program avaitable for représentative .
sampllncg,

DOEfQR/Z2T S48-424, Rav. B a
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Changes From Revision 4 {Continued)

011498

Table 1-1,
MEDIA & PARAMETER [ LOCATIONS | cHANGES REASONS
Groundwater, Waste Storage Facliities '
Metals Aft Quiarry Water Treatment | 1nclude fiterad sample Provide data required
Plant.and Site Water replicate for metals analysis.| to statisfically justify
Treatrment Flant | adjustmentsto -
Groundwater Lozationd™®® baseline for metais.
Springs
Volatila Organle- SP-5303-5P-5304 Lhangs tomoenthiyfor SP- | -Few YOO detections—
Compounds SP5301, SP-5303" G3{(1 and blmonthly for during 1987
remalnder of gpring
lecations.
NESHAPs, OFF-SITE
Uranium, total AP-40130 Add location Monitor Francls
|setopic thorfem, Howell High Schoel
isatopic radium Annex
AlR, SITE
Extermnal gamma TD-3002 Add location Monitor Raffinate
: Pit 4 remardlation
AlR, OFF-SITE o
Radicactive particulates AP-4013% Add lecation Monitor Francis
Howsdl High Schael
. . Annex .
Alpha track raden RO-4013% Add location Monitor FHHS
A nex
External gamms TD-4015™ Add location Montar FHHS
Annax
Electret Radon ET-1002% Delets location "Reduced activity at
: Cuarry
ET-4013% Add tocation Manitor Francis

Howell High School
ARNEr

{a) Figure 4-1
{b) Figurs 3-5
ic) Figurs 3-5
(&) Figusa 3-3
(8} Figure 3-8
(f} ‘Figura 4-5
ig) Figurs 3-7
{h) Figure 3-2

£} Figure 4-4

1.4 Site History

In April 1941, the Department of the Army acquired a total of 6,974 ha {17,232 acres) of
land, and contracted with the Atlas Powder Company to operate 20 trinitrotoluene (TNT) and
dinitrotoluene (DNT) explosives production lines. The plant was in' operation from November
1941 through Janvary 1944 and parts of 1945 and 1946 -as part of the facility known as the
Weldon Spring Ordnance Works. Four of the production lines were located on what is now the

DOE/OR/Z1548-424, Rav. &
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chemical plant/raffinate pits area and the remaining 16 production lines were distributed across an

- adjacent property that is now referred to as the U.5. Army Reserve and National Guaré Training
Area. By 1949, all but approximately 809 ha (2,000 acres) of this land had been transferred to the
State of Missouri (August A. Busch Memorial Conservation Area and Weldon Spring
Conservation Area} and the University of Missouri (agricultural land). Except for several smiall
parcels transferred to 5t. Charles County, the remaining property became the-Army training area. -

- Through ‘a Memorandum of Understanding between the Secretary of the Army -and the

- Greneral Manager for the -Atomic Energy Commission {AEC), 83 ha (205 acres) of the former
o ordnance works were transfesred in -May 1955 to the AEC for the. construction -of the Weldon-
Spring Uranjum Feed Material Plant. Considerable explosives decontamination was performed by
Atlas Powder and the Army prior to construction of the feed materials plant. Until 1966, the feed
tatetials plant was operated as an integrated facility for the conversion of processed uranium ore
concentrates to pure uranium irioxide, intermediste compounds, and uranium metal. A $mall
amount of thoriun was also processed. Wastewater generated during these opérations was
settled in four raffinate pits on the sife and the supernatant was discharged offsite.

- In 1958 the AEC acquired title to-the Weldon Spring Quarry from the Department of the-
Army. The quarry is located approximately 5.6 kim (3.5 mi} south of the feed materials plant.
The Arnty bad used it earlter for disposal of wastes from the manufacture of TNT and DNT, and-.
for disposal of TNT-contaminated rubble duting operation of the ordnance works. Pror to 1942,
the quarry was mined for limestone aggregate used in construction of the ordnance works. The
AEC used the quarry from 1963 to 1969 as a disposal area for uranium residues and a small
amount of thorium residue. Material disposed of included uranium-contaminated and radium-
contaminated building rubble and soils from the demolition of a uranium ore processing facility in
St. Louis. Other radioactive materials in the quarty included drummed wastes, uncontained
wagstes, and contaminated process equipment.

The Weldon Spring Uranium Feed Material Plant was shut down in 1966, and in 1967 the
AEC returned the facility to the Departiment of the Army for use as a défoliant production plant to
be known as the Welden Spring Chemical Plant, The Army started removing equipment and
decontaminating several buildings in 1968, but the defoliant project was canceled in 1969 before
any process equipment was installed. The Army retained responsibility for the land and facilities
at the chemical plant, but the 20.6ha (51-acre) tract encompassing the raffinate pits was
transferred back to the AEC. From 1969 to 1981, the status of the Weldon Spring site did not
change. The site was placed in caretaker status from 198] through 19835, when custody of the
chemical plant and quarry were transferred from the Department of the Army 1o the Department
- of Energy. In 1985, the Department of Energy proposed designating control and dem:rtammatu}n
of the chemical plant, raffinate pits, and quarry as a major project.
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A Project Management Contractor (PMC) for the WSSRAP was selected in February
1986. In July 1986, a Department of Energy project office was established on site, and the PMC,

MK-Ferguson Company (with Jacobs Engineering Group, Inc. as an integrated subcontractor),

assumed control of the site on October I, 1986, The quarry was placed on the Environmental

- - ‘Protection. Agency National Priotities- L:st {NPL) in July 1987... The -Department of Energy

'fnﬂ-’i‘

redesignated the site as a Major Acquisition System in-May. 1988.- The chemical plant and -

raffinate pits were added to the NPL in March 1989,

The Record of Decision for. the Management of the Bulk Wastes at the Weldon Spring
© . Quarry (Ref. 1) was signed in September 1990. This operable unit (OU)-was designed to- -

implement the early removal of the quarry bulk wastes without risk-based cleanup criteria being -
established. Strategies which supported the accelerated removal of thiz scurce of confamination

incladed: limited characterization prior to remediation, a focused RIFS; performing a limited
Baseline Risk “Evaluation” to support the action; removal of wastes utlhzmg the observational
approach; visual and some instrument scans to determine when an area was clean; and stockpiling
the wastes in an environmentally safe storage facility until final disposition could be determined.
The bulk waste from the quarry is stored at the temporary storage area (TSA), located at the
chemical plant site. The bulk waste excavation was completed on October 27, 1995

Remedial investigations were mnducted &t the chemical plant/raffinate pits area in 1988

and 1989 under the CERCLA RI/FS process. These investigations included characterization of

- the groundwater; on-site soil contamination; contaminated sediments in eff-site surface-drainages, -

lakes, surface water, and springs, and chemical and radiclogical contaminants in the raffinate
wastes. The results of each of these investigations have been published in the Remedial
Investigation Report for the Chemical Plant Area of the Weldon Spring Site (Ref. 7). The
Record gf Decision for Remedial Action at the Chemical Plant Area of the Weldon Spring Site-

(Ref. 2) inarks the selection of the final remediation and disposal method for the chemical plant
- andbulk wastes for the quarry. . The:Record of Decision was issued in September 1993, '

Fourteen interim response actions were developed and approved at the WSSRAP. Interim
response actions are activities that will not change the ultimate disposal method but witl mitigate
or ¢liminate conditions that pose immediate or potential threats to worker safety, public health, or
the environment (Ref 8). Some of the interim actions taken were: removal of exposed fiiable
asbestos, overhead piping, polychlorinated biphenyl (PCB} electrical equipment, power peles and
wires, demolition of all buildings; isolation and capping of Ash Pond; capping of some other
highly contaminated areas; consoligation of containerized chemicals; and removal of bl.llld.ulg
foundations and contaminated soils to storage areas.

Other activities occurring at the chemical plant/raffinate pits during 1997 were:

+ Removal of sludge and remediation of the north end of Raffirate Pit 4.

DOEMGRIZ1648-424, Rey, § - 8
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Removal of sludge from Raffinate Pits 1 and 2.

Biodenitrification of raffinate pit water.

Construction of the cell starter dike and placement of the cell iner.
Construction of the chenncal stabilization and sclidification {CSS) facility.
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2, OBJECTIVES AND RATIONALE

The goal of the Weldon Spring Site Remedial Action Project {(WSSRAP) is to proteet and
enhiance the environment while protecting the public during remedial activities. The action

. consists of safely disposing of hazardous-and radiclogical wastes that resulted from the operation

. of the Weldon Spring Uranium Feed-Materials Plant-and.the Weldon Spring Ordnance Worke:-
Within the overall project mlssmn, the -envirommental pmtﬂcﬁon program focuses on- the
operational activities of the project.

- The WSSRAP objectives for the enwmmnental pmtéctidn'pmgramnre as follows:

*»  Assess compliance wﬁh apphcahle enwnmnental quahty standards and puhhc
. exposure limits,
» Measure baal{grnund-lgvels and site specific mm_aﬂﬁnmt;leﬁels.

s Measure the effectiveness of effluent treatment and controls.
. Assess the validity and effectiveness of expnsure' models.

. Measure the long term bulldup and assess environmental trends from Stte-releasad
contaminants,

. Detect and quantify unplanned releases.

This Envirormental Monitoring Plan describes the rationale and design criteria for the
monitoring program, designates the extent and frequency of monitoring and measurements; and
outlires procedures “for laboratory analyses, quality assurance requiréments, program
implementation procedures, and preparation and dispasition of related reports,

In case of deviations from this plan, either intentionally or because of circumstances
outside the control of the Project Management Contractor, concutrence will be obtained from the
U.S. Department of Energy (DOE). Examples include but aré not limited to long-term reductions
of sampling frequency, elimination of sampling locations, elimination of analyzed parameters, use
_ of less stringent analytical methods, and addition of sampling locations. On a case-by-case besis,
short-term, limited, informational or emergency sampling may be conducted under ‘this plan
without pricr DOE concurrence in order to investigate or follow up on areas of suspected
environmeital concern, .
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. The WSSRAFP environmental protection program is separated imo two distinet functions:
(1} effluent monitoring, and (2) environmentai surveillance. Effluent mcnmtunng assesses the
quantities of substances in migration pathways at the site perimeter or in pathways subject to
compliance with applicable or relevant and appropnate regulations {e.g., National Emissions

Standards for Hazardous Air Pollutants [NESHAPs]) or permit levels and requirements {e.g., the

National Pollution Discharge Elimination System [NFDES]). The environmental surveitiance
.'program generally reviews environmental media within-or outside the -site boundary for- the
presence and concentration of site-related contaminants to detect and/or track the migration of
- those contaminants, Surveillance data are used to assess the presence and magnitude of any

-fadiological or toxicological exposures to members of the public, or to-assess the effects, if any; -

on the local environment.

The ‘Weldon Spring site had maintained a relatively stable configuration of its waste
materials since cessation of plant operation in the late 1960’s and decontamination of S0Mme
process buildings in the early 1970s. . It is believed that this stability had allowed the site to
- achieve a rough eguilibrium regarding the migration of contaminants from the site. With the start
of remediation at the chemical plant and quarry the nature of the waste units and their physical
positions and chemical states are subject to disturbance. The monitoring program has been.
designed to address pathways and constituents in a changing waste setting and to further
characterize the waste units in order to model their behavior under specific conditions.

The Department of Energy has defined generic performance criteria that their operations
offices must use in developing their programs. The WSSRAP environmental protection program
has incorporated these critetia into iis monitoring program. The objective of the WSSRAP
environmental monitoring ‘program i3 to generate data needed to demonstrate regulatory

compliance and to assess the impact of contaminants on the public and environment. Therefore-a-

program was developed to assess viable environmental pathways, The program outlined in this
plan defines a scheme of minimutn data points to be collected to evaluate whether environmental
conditions are changing, and whether site-related contaminants or activities are impacting pubtic
health or the environment. Where additional density or data points are required to verify trends or
more closely evaluate environmental conditions, additional samples may be collected that -are not
- defined in the plan. Those samples will be collected to serve the objectives of the environmental
monitoring program at the Weldon Spring site and will be consistent with the guidelines of the
DOE 5400 Orders. The following section describes the pathway analysis performed by the
WRSSRAP to arrive at the monitoring program.
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2.1 Pathway Analysis

To evaluate the potential impact of activities at the Weldon Spring site on human or
ecological receptors, it was necessary to conduct a pathway analysis.- Expesure pathways.were
identified considering the source, mechanisms of release, type-and location of contatninants at the

. site, the probable emvironmental fate (persistence; partitioning, transport, and intermedia transfer)

of these contaminants, and the location and activities of potentially exposed receptors. Table 2-1

- identifies: the ‘matrix of facters censidered . in . the exposuse . pathway. scrgening process.... The
‘primary objective of the pathway analysis-was to identify complete pathivays-and give reazonable

assumptions about future-conditions. An exposure pathway is considered complete if a link can-
be shown between one or more contaminant sources, through one or more environmenial
transport processes, to an exposure point where human or ecological receptors are present.

Identification of potentially complete pathways is a qualitative judgement. Procedures used were
intended to be conservative, Identification of a complete pathway does not necessarﬂy indicate
that adverse effects will occur; it indicates that the effort to monitor l‘e]eases is worthwhile from

the standpoint of protecting human heaith and the environment. '

Table 2-1 Fotential Exposure Route Matrix

COMPONENT OF EXPOSURE ASSESSMENT FACTORS TO BE CONSIDERED
Aftected Environrental Madia Alr
Sroundwater
Burface Water
Sedlment
Surfzce Soil
Subsurface Soil
Agustic Biota
Temrasirial Biota
Contaminant Transport Pathway Airborne transport

) Groundwater migration
Surface vwater uneff
Sediment fransport
Infiltration
Percelation
Burface soil erosion
Transport of aguatic hiota
Tarrastrlal bicta migration
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Tabie 2-1 Potential Exposura Route Matnix {Continued)
COMPCONENT OF EXPCSURE AS'SESSI!;IENT FACTORS Ti) BE CONSIDERED
Mechanism of Ralease to Affected Medium Alr Volatilization, fugitive dust

emissions, gas emissions.
- Broundwatar Parcolation; migration, losing
y streams. . .
Surfaca water  Surface runoff, grouvndwatss
discharge, partitioning with

sediment.
Sadiment Sediment transport in suface
- runeff, fugitive dust,
partitioning with surface water.

Surface soll Fupitive dust
) transportfdapasition, surface
runcff, surface disturbance.
Subsurface Leaching, partitioning with

soil groundwrater, :

Aquatic blota Direct contact, ingestion.

Terrastrial ~ - Direct contact, ingestion.

biota

Currart and futura recaptars Human . On-site warkers, off-gite
: workers, off-site residential,

recreational.

Ecotoglcal On-site aguatic, off-site

© aquatic, on-site terrestrial,

ofl-gite terrestrial.

Envirormmental  Physiochemical canditions of
snvironmental media,
Routss of sxposure by meditm ; Alr Inhalation, immersion
Groundvwats: Ihgestion, dermal contact
Surfage water  Ingestion, dermal cantact

Sediment Ingestion, dermal contact
Surface Soil Ingestion, dermal cantact
Subaurface soll  Ingestion, dermal contact
Bicta - Ingsetion, dermsal cordct
Cross Media

Transfars

2,2 Menitoring Program Rationale

The critical pathway analyses (radionuclide and media} conducted for the WSSRAP
included both the Weldoa Spring Quarry and the Weldon Spring Chemical Plant and raffinate pits,
and are presented in Table 2-2. These analyses were based on data developed during various
characterization and monitoring studies, and from site specific criteria, site specific assumptions,
and the matrix of potential exposure routes.

DOE/OR/21545-424, Rev. & 11




0114598

ENVIRONMENTAL MONITCRING PLAN

Table 2-2 Exposure Scenarios Evaluated for Mon#oring
PATHWAY
SELECTED
. FOR
RECEPTCOR EXPOSURE SCENARIO MONITORING | RATIONALE
Off-site Ingestion of small game Mo Ingestion of small game
Residents animals in contact with animals by residents is

cartarmninant SoURGe Aress.

assumed low dueto large
buffer zone of wildlife araa,

Ingestion of groundwater - Yes
from well downgradient
fram site Sources.

Potentizl use of groundwatar
as a source for drinking water
by residents.

nhalation of partisulates Yes Potential inhalation of airborne -

dispersed through wind particulates by nearby

#fosion and remediat tasidants,

actions.

Dermal contact with Mo Darmal contact with

airborne znd depositad radiclogically Irpacted

particulates particulates is not considered a,
sUbstantial exposure
machanism, :

Ingestion of surface weater Yes Potential for ingestion dus to

andfor sediment.

recreaftonal activity in off-site
impacted weaters. - :

Wildlife Area
Visitors |

nhalation of particulatas Yes
dispersed through wind
arosion and remedisl acian.

Potential inhatation of airbarne
particulates by wildlife arsa
visitors.

ingestion of game and fish o5
inhabiting witdiife area.

Fotential ingestion of game and
flsh Inhabiting wildlife area
coflected durlng hunting
SOAECN,

Ingestion of surface wadst amd | Yes
contact with sediments while
swimiming or wading.

Fotential exposure through ingestion
of or conteet with, surfecs water in
wildlife arsas,

Dermai contact with Mo .
airborne and dsposited '
particulates.

Dermal contact with

radiofogically impacted

particulates & hot consdersd a
substantial exposure

mechanisir.

Temestnial Riota (on
sife}

[ngasticn  of surface water, | Mo
sadiments, or wvegetation, or
inhalation of air particulates.

Previous studes have indicated ﬁn
substantial uptake or risk.
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Exposure Scenarios Evaluated for Monktoring (Continued)

Tagle 2-2 -
PATHWAY
SELECTED
FOR
RECEPTOR FXPOSURE SCENARIO - MONITGRING | RATIONALE S
Temestrial Bicta {off | Ingestion of surface  water, | Y=g Fotentlal human consumption of
site) sedimants, ©F - vegetation, or : agttoutural productstemestrial food
Inhzlation .of air particuiates. stuffs. :
Aguatic Biota Uptake of surface water and MNa Previous studies have indicated
{on sita} contact with sedimaents. o substantial uptake or risk..
. Ingestich of Mvertehratas Mo Fravlays studieg have-indicated - -
and vegetation. . niy substantial uptake or risk.
Aguatic Biota Uptake of surface water and Yes Potential hurnan consumption -
{off site) contact with sediments, of game fish in contact with
surface waler and sediments.
Ingestion of invertebrates Yes Potential human consumption
and vegstation. of game fish which ingest -
inverteprates and vegetation,

Site spectfic criteria considered in pathway analyses included physical, chemical, and
biological characteristics of the radionuclides and chemical contaminants detected, spatial

distribution, concentration, depth to gronndwater, geology of the area, climatic conditions; how--

the area is used by the public and wildlife, and the proximity of contaminated sites to potemtial

receptors,

Site specific assumptions were as follows:

Off-site residents have limited access to the contaminant source areas.

Access of off-site large game animals to contarninant source areas is limited by

perimeter fencing.

Prolonged or year round use of on-site water bodies by waterfowl is limited.

Frequency and duration of wildlife area visits per individual is low (Ref. 9)

Average annual mnsumpﬁ;:)n of game animals and fish per individual is low.

The monitoring programs described in the following subsections were designed with
specific knowledge of the active pathways and the pathway analyses performed. Each media-
specific monitoring and analysis program follows a general rationaie.

COE/QRAIZ1E48-424, Ray, B
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2.2.1 Surface Water
Surfice water is influenced by threé general mechanisms:

com . -Btomwaterithat flows: from the site may carry sitessource: contaminants. .. Adsor
small quantities of water. migrate from the sité on a regular basis due to 'hurmm
influenced activities such as dust controt activities, discharge of water retained in
excavations, ete.  Treated-water from the site and quarry water treatment plants.is -
discharged directly to the Missouri River and does not cuntact contaminants, .

. Contaminants in sediment on site and i in stream channels may be resuspended.
. Contaminated groundwater is discharged from springs to surface water.

Site features receiving surface water are sampled and contaminant levels are measured.
The migrating surface waters are subsequentty sampled along their courses to track their hehawnr
until the contaminant concentrations are indiscernible from background tevels.

2.2.2 Groundwater

The hydrolegy and kydrogeology of the Weldon Spring site have been extensively studied,
and separate regimes have been identified for the chemical plant and raffinate pits and the guarry -
based on spatial separation and differing geology. The present conceptual model of the
hydrogeologic regime at the chemical plant and raffinate pits incorporates the activity of diffuse,
flow through the fractured limestone and the influence of discrete groundwater movement
through sclution enlarged fractures, conduits, and the top of bedrock troughs. Monitaring wells
+ are used to monitor the influence of site contaminants on the groundwater. Converging conduits

- and-structural troughs transform diffuse flow to discrete flow, which then daylights at the springs
mentioned as a surface water influence in subsection 23. Appropriate monitoring of the

resurging water at those springs monitors the secondary mechanism of g;rnundwater overnent
from the site.

The present conceptual model of the hydrogeologic regime for the quarry incorporates
fracture flow through bedrock and flow through the porous media of the Missouri River allavium..

- Monitoting wells are used to monitor the impacis of the waste contaminants on the groundwater

in bedrock at the quarr;—,r and the groundwater in the river alluvinm south of the quarry.
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2.2,3 Air and Ammospheric Migration

Alrborne releases and atmospheric migration of radioactive and chemical contaminants
constitute a broad set of exposure pathways. Characterization studies indicate that the only

... sighificant sources-of mirborne: contantnation from site-related wastes e within the boundarios-of
- -the.chemical plant and raffinate pits. As remedial activitios disturk source-areas;the potential-for
.. increased airborne emissions. is. high. Intensive site-specific and -werk-area monitoring. . will

provide knowledge of real-time airborne emission levels.  In addition, moritoring will be
supplemented. with predictive modeling to assess impacts- of fture remiedial actions on airborne-
concentrations of radionuclides at fence line and critical receptor locations.. An appropriate level-
of on-site meteorological monitoring has been selected to support modeling activities.

Radioactive airhorne particuiates, radon gas, and atmospheric radiation released from both
the chemical plant and quarry source areas pass the facility boundaries while migrating to
uncontrolled or public access areas. Site perimeter monitoring will be used to detect and monitor
the migration of these constituents to off-site areas. Finally, specific off-site locations near the
site where there is concentrated human activity are considered “critical receptor” locations and
will continue 1o receive focused attention. :

2.2.4 Soil and Sediment

Soil and sediment on and around the Weldon Spring site have become comaminated from
past plant operations, and in some cases, continue to receive cantaminants due to migration from
more highly contaminated adjacent areas.

Although soils are not directly sampled as part of the EMP, runoff from contamingated
soils is monitored as part of the surface water program and airborne particulates are monitored as
part of the air program. Soils remained in a refatively stablé condition until 1995 when numerous
remediation activities were initiated which involved the removal of contaminated soils. To
minimize the amount of contamination that might be mabilized by surface water ninoff from these
contaminated areas, erosion and sediment control measures are implemented and the surface
water monitering program monitors the levels of suspended and settleable solids leaving the site
during these ongoing remedial actions. In addition, metals of concern (As, Cr, Pb, and TI),
Ra-226, Ra-228, and isotopic thorium are penod:ca]l},r monitored at NPDES storm water outfalls.
The air monitoring program, combined with air modeling, when appropriate, assesses potential
impacts to off-site receptors, and the thance that contannnated soil was dispersed into the air and
had the potential to migrate from the site. :

Sediments, which are defined as solid materials mobilized by surface water flow and
accumulate to some discernible depth in and along the stream channels and lake bottoms, have
been characterized during remedial investigations of the Weldon Spring site and quarry. That
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characterization, along with the 'biolng;ic'ﬁ] and surface water sampling results, will meet the
environmental monitoring data needs of the project.

2.2.5 Biological Media

. Biological factors, such as animals in a biouptake chain, may be-sampled 1o assemble.and !
-+ provide surveillance of the -environmerital and potertial-human-pathways.—Biouptake-sampling.ef
fish at swrounding wildlife areas began in-1987. Radionuclides in aquatic ecosystems have beer |
monitored to assess envirenmental conditions by using benthic-invertebrates.as indicators. of water:
. quality. Because results of this monitoring show that the-dese to aquatic organisms-is less than-
the protective guideline of 1 rad/day, monitoring of benthic invertebrates has been reduced to a
surveillance level as described in Section 3.4.3.2. '
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3. ENVIRONMENTAL SURETEELANCE

The environmental surveillance program for the Weidon Spting Site Remedial ‘Action |
Project {WSSRAP) is based on a pathway analysis for possible exposure routes and receptors in

- abcordance with Department menergyDrdar -540&:}~ and- 3400.5 -and--the- Reguiatory Liuide. -

(Ref. 4). The pathway analysis iy described in Seéstion. 21. Exposure routes requiring .
surveillance are air, surface water, -groundwater,.. and. -biological -media. . Radiclagical
concentrations obtained for each of these media are used 16 estimate public dose and to provide
compliance data for applicable environmental regulations.

The environmental surveillance pregram for each medium is based on the applicabie
regulations, the hazard potential of radiclogical and chemical contaminants, the amount and
concentration of contaminants, and the impaets to the environment. Sampling locations,
frequency, and analyses required to determine the ambient environmental levels for each medium
are summarized in the following sections.

3.1 Surfm Water Surveillance Program

Surface water samples will continue to be oollected from locations that are known 1o be,
or potentialty could be impacted by elevated concentrations of contaminants from either the
chemical plant and raffinate pits or the quarty. Because of the differing topography and
hydrologic conditions at the chemical plant and the quarry, surface water sampling programs for
each of these areas are described separately. The WSSRAP has incorporated spring monitoring
under the groundwater monitoring program, consistent with the draft U8 Ensvironmental
Protection ﬁgency guidance for groundwater monitoring in karst terrains. The data on
cohtaminants in spring water will be more directly correlated to levels in the groundwater near the
site as measured using conventional groundwater mmntﬂnng techniques.

3.1.1 Surface Water Evaluation

A surverllance program, which includes monitoring potentially impacted surface water, has
been established to determine the distribution of radiochemical and chemical contaminants that
have migrated from the Weldon Spring site. The environmental surveillance program for surface
water will be conducted in accordance with the requirements of Department of Energy Orders
5400.1, 5400.5, and the Regulotory Guide (Ref. 4).
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3.1.2 Surface Water Monitoring ngram at the Weldon Spring Chemical Plant and
Raffinate Pits :

: Surface water draining from the chemical plant area transports both dissolved and
. . suspended-contaminants from waste. materials. distributed. about areas of the site that have not_yet
. been remediated. Seven monitoring locations (Figure 3-1) have been. chosen to provide data
. necessary to monitor the impact of contaminants delivered to.downgradient streams and-water
" features. . The locations of the monitering points and the purpose for monitoring are deseribed-in
the following sections. : '

3.1.2.1 Rationale

The U.S. Department of Energy, in mopemt:on with the Missourt Department of Natural
Resources - Division of Geology and Land Survey and the United States Geological Survey, has
. established z detailed profile of the complex hydrogeologic system that influences the flow of

surface water from the site. The chemical plant area is located on the Missouri-Mississippi River
surface water drainage divide. The topography .is genily undulating and generally slopes
northward .to the Mississippi River. Streams do not cross the properties, but incipient
drainageways convey surface water munoff to off-site streams. Most surface drainage from the -
raffinate pit area discharges to an intermittent stream in the Afmy Reserve Training Area-to-the
west via a sedimentation basin downstream of Ash Pond. Several much smaller stream bodies
also discharge to this watershed. Discharges from these locations combine near St. Charles
County Road D and flow northward into Lake 35 in the August A, Busch Conservation Ares,
then to Schote Creek, which in turn enters Dardenne Creek, which finally discharges.into the
Mississippi River. A second surface drainage system ultimately reaching the Mississippi River
- drains the northeastern area of the. site through a sedimentation basin near Frog Pond. A storm'
water sewer system that previously drained land surfaces from the northem portion of the
‘buildings-area has been removed. All flows., except runoff from the parldng lot, are now surface
flows. Drainage from the northeastem area of the site enters Lake 36 in the August A. Busch
Conservation Area. Lake 36 in turn. discharges into Lake 35, which dlscharges imo Schote
Creei.

. A third watershed directs storm water runoff from the southern portion of the chemical
plant southeast to the Missouri River by way of the Southesst Drainage  In the past, infiltration
and inflow of storm water into the abandoned process and sanitary sewers drained to the
Southeast Drainage. The sewers were then terminated at pump stations and the water was
pumped to the site water treatinent plant. The sewer lines downstream of the lift stations. were
either removed or plugged. During foundation and contaminated soil removal, the abandoned -
sanitary and process sewers were removed and the pump stations were shut down. The majority
of the watershed now drains to a sedimentation basin near the site water treatment plant.
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. Storm water flowing from the site watersheds ‘may, in some instances, still contact
- contaminated soil, building debris, and miscelléneous other debris; therefore, downstream

locations as noted below will be monitored to deterriine the effect of site discharges on |
downstream surface waters. Monitoring results are alac used to measure the effectiveness of site .

remedial activities,

3.1.2.2 Monitoring Locations

All drainage femurgé monitored by the surface water surveillance program are situatéd ML

N

the gorth. (Mississippi River). side of the drainage divide. Waters requiring contaminians.

monitoring to the south of this divide are monitored by the effluent monitoring or the quarry

groundwater menitoring programs. The routine monitoring locations are numbered SW-2001, |
SW-2002, SW-2003, SW-2004, SW-2005;, SW-2012, and SW-2016 (Figure 3-1). The fnur-

raffinate pits (SW-3001, SW-3002, SW-3003, and SW-3004) were deleted from the
- Environmental Mommrmg Plan (EMP) in 1994 becaus,e these waters are being treated in the site
water treatment plant and, therefore, are monitored under treatment plant operations sampling,

‘Sampling locations SW-2001, st the confluence of Schote and Dardenne creeks, and
SW-2016, downstream of SW—ZU‘DI at the intersection of Dardenne Creck and County

Highway N, monitor any contritution of site derived contaminants to Schote and Dardenne

Creeks. Locations SW-2002,.SW-2003, SW-2004, SW-2005 and SW-2012 monitor the three

lakes in the August A. Busch Memorial Conservation Area that lie within the watershed -

immediately downstream of the cheemical plant site. During late 1996, Lake 36 was drained to
prepare for sediment characterization during 1997, Although there may be no permanent pool in
Lake 36 for all or part of 1998, water flowing into and ocut of the lake will continue to be
monitored.

3.1.2.3 Monitoring Schedule

All surface water locations retained in the monitoring program for 1998 will be monitored
for uranium accerding to the schedule i Table 3-1. Samples will be collected once a quarter and,
if possible, on the same day that upstream NPDES samples are collected. To allow a more timely
receipt of results, samples will be anatyzed using the site kinetic phosphorescent analyzer (KPA),
In the event uranium levels are elevated at the NPDES outfalls (as determined by KPA result)

then surface water samples will be analyzed using the site KPA on-at-Jeast a monthiy basis.until

elevated levels decrease. The uranium concentration defining an-elevated leve!l will be determined
on a case-by-case basis using historical data. Other site derived contaminant parameters were
removed from the monitoring schedule because they remained below water quality standards at

these locations. Data generated from this surface water sampling will be reviewed in accordance -

with Procedure ES&H 1.1.7. The data will be compared to historical data and reference values as
shown in Appendix E, Tables E-! and E-2, to determine if the ¢oncentrations are "above normal "
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" "Above normal” values are repc-rtf:d 1o the .S, Department of Energy (DDE) and other ageﬁcles _

in a timely manner as outlined in Progedure ES&H 1.1.7,

Table 3-1 Weldon Spring Chemical Plant Surface Water Monitoring Program
LOCATION PARAMETER FRE&UENGY
SW-2001 Total Lranivm-KPa - Q
BW-2002 Total Uranium-KPA Q
SW-2003 : Tedal Uranlum-KPA Q
BW-2004 Tatal Uranium-KPA Q

] SW-2008 ) Tetal Lranium-HKPA 0

CSW-2012 - “Total Uranium-KPA, Q
SW-2016 Tatal Uranium-KPA Q

o] Cluarterty.

3.1.3 Surface Water Monitoring Program for the Weldon Spring Quarry

Six surface water momnitoring locations near the quarry will be routinely sampled for 1998,
These locations were chosen 1o investigate and document whether surface waters near. she .quarry.
might pose 4 risk te human health or the environment because of potential mobilization of residual

© quarry wastes and migration of contaminated groundwater into surface waters near the quarry.

3.1.3.1 Rationale

The quarry is located on the northern bluff of the Missouri River valley. Surface water
within the quarry collects in the quarry pond; therefore, there is no direct surface water runoff
from the quarry. ‘When the quarry. sump is not in 'a pumped-down condition, movement. of
contaminated groundwater through the fractured bedrock of the quarry into the fine-grained
alluvium to the Fernme Osage Slough has resulted in elevated uranium levels in the slough water.
The slough is routinely monitored because it has been impacted by contaminated groundwater
migrating from the quarry. Because bulk waste has been removed from the quarry, rm:-mmnng '
will also demonstrate the effect of bulk waste removal on surface water.

3.1.3.2 Monitoring Eocations

Six sampiing locations, SW-1003 through SW-1005, SW-1007, SW-1009, and SW-1010
(Figure 3-2), are distributed along the Fernme Osage Slough west of, adjacent to, and east of the
quarry, These locations within the slough were chosen to provide representative data for areas
that are potentially impacted by the quarry contaminaticn. The quarry.pond shall be monitored

once each quarter when the quarry water treatment plant is operating.

DOE/OR/21548-424, Rev. § =1
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3.1.33 Monitoring Schedule

The monitoring schedule for sampling locations in the Femme Osage Slough is given in
.Table 3-2. All locations will continue to be monitored for total uranium because all locations

- monitored ir: the slough during 1997 were above background levels and because the surface water

contaminants- potentially impact groundwater south of the slough. Continued moaitoring will
allow trends to be identified in addition to maintaining a surveillance of uranium in surface water
bodies near the quarry. Locations SW-1003 through SW-1005 - will be monitered semiannuaily
for nitioaromatic compounds - because they are downgradient from the area of greatest
_ hitrearomatic groundwater contamination, - Historic data indicate nio nitroaromatic tmpact -at the
remaining surtace water sample locations,

Table 3-2 Weldon Spring Quarry Surface Water Monkoring Analytical Program
PARAMETERS
: . ' NITROARCMATIC COMPOUNDS
LOCATION . TOTAL URANIUM (KPA}
SW-1003 a g
SW-1004 2 g
SW-1005 2 ]
SW-1007 Q NS
SW-1008 Q NS
SWo1010 Q NS
8 Pemiannually
& Quarterly

NS Mot Sampled
KPA Kinetic Phosphorescent Analyzer {On Slte]

Data generated from this surface water sampling will be reviewed in accordance with
Procedure ES&H 1.1.7. . The data will be compared to historical data and reference: vahies as
shown in Appendix E, Tables E-I and £-2, to determine if the concentrations are "above normal."
"Above normal" values are reported to the DOE and other ageéncies as outlined in Procedure
ES&H 1.1.7 and in the Quarteriy Environmental Data Summary.

3.2 Groundwater Sarveillance Program

Groundwater samples will be collected from locations at the chemical plant and quarry -
areas where groundwater is known 1o be impacted or has the potential to be impacted. Due to
the differing hydrology and hydrogeology of the two areas, these groundwater mongtoring
programs are discussed separately.

Groundwater beneath several waste storage facilities at both the chemical plant and quarry
~ is menitored to comply with the intent of 40 CFR 246, Subpart F and 10 CSR 25-7.264(2)(F). A
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separate monitoring prograr has been established ﬁ::r these facilities and is nuﬂmed in
Section 3.2.4.

3.2,1 Groundwater Evaluation

. . Groundwater within and arousd the chemical plant and quarry has been-radiologically and
‘chemically charactesized through sampling and anatyses. -A.surveillance pregram that includes’
moritoring potentially impacted groundwater. has been- established to monitor radiological -and
. chemical conditions. - The groundwater surveillance-progean has been developed based-upon
. applicable tegulations, - hazard: potential -of -effluents, quaniities and concentrations. of effiuents,
public interest, and the potential or actual impacts on groundwater. The environmental
surveiliance program for groundwater will be conducted in accordance with the requirements of
the Department of Energy Orders 5400.1, 5400.5, and the Reguiatory Guide (Ref. 4). '

3.2.1.1 . Groundwater Characterizition

Potential exposure pathways were determined based on the sampling of groundwater
.within, .and near, the chemical plant-and the quarry. Chemical and radiological characterization of
the groundwater was provided through the implementation of work plans, sampling plans, and
other characterization plans. These plans were approved by the Department of Energy and the
/S, Environmental Protection Agency, and included. environmental tmonitering, sampling
locations, procedures, equipment, frequency and analyses required, minimum detection limits, and
levels of quality assurancefquality comtrel. Evaluation of the characterization data and potential
exposure pathways provided the basis for the groundwater environmental surveillance program
described in this monitoring plan,’

In addition to the chemical/radiochemical characterization, changes in the . static
" groundwater level are monitored either manually or with dedicated transducers. Manual readings
are taken quarterly at the chemical plant, monthly at the guarry, and duning sampling events.
When considered necessary, dedicated electronic pressure transducers are installed in certain wells
te document the static water level fluctuations on a daity basis.

3.2.1.2 Parameter Categories

The following radiclogical and chemical parameter categories will be monitored in
groundwater at selected quasry and chemical plant locations  singe similar contaminant
constituents are present at both areas:

. Total Uranium (U): Uranium is a contaminant of concern at both the ﬁua,n'_v and
the chemical plant due to both the purification process of uranium and raffinaie
storage at the chemical plant and the disposal of uranium contaminated materials
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and process wastes at the quamry. Uranium is monitored to assess migration in the
groundwater system and eontamination levels in the aquifer, and the potential for
exposure to the public.

& Radiochemical Parameters (R}: The radiological parameters consisting of gross
alpha, Th-230, Th-232, Ra-226, and Ra-228 are monitored at both the quarry and
the¢ chemical plant due to their presence in uranium residues-at each site. These
parameters are monitored to assess the potential for exposure 1o the public and the
-environment and to assess migration in the grnundwater system and contamination
levels it the aguifer.

. Nitroaromatic Compounds (N): Nitrearomatic compounds are contaminants of
concern at both the quarry and the chemical plant due to the previcus production
of trinitrotoluene {TNT) and dinftrotoluene (DNT) at the Weldon Spring Ordnance
Works and the disposal of TNT/DNT contaminated materials at the quacry.
Groundwater at both sites will be monitored for 1,3,5-trinitrobenzene (TINB),
1,3-dinitrobenzene (DNB); 2,4,6-TNT; 2,4-DNT,; and 2,6-DNT.

. Metals (M). Metals are monitored at selected locations at the chemical plant.
These parameters are monitored to assess the effectiveness of remadial action
efforts in areas known to be impacted with metals, monitor the potential for
migration to groundwater and estimate potential for exposure to the public.

. Sulfate-Nitrate-Alkalinity (I): Both nitrate and sulfate are contaminants of concern
due to their presence as residual products during the uranium purification process
at the chemical plant and in the production of nitroaromatics at the ordnance
works. Both nitrate and suifate levels are clevated in the raffinate pits and at -some
groundwater locations at the chemical plant. Elevated sulfate levels have been
observed in monitoring wells adjacent to the quarry and in the alluvium north of
the Femume Osage Slough. Nitrate and sulfite prowvide potentially important
constraints on the argal extent of contaminated plumes because these parameters
generally behave as conserved eiements in the groundwater system (i.e., they are
not strongly impacted by sorption, precipitation, or degradation reactions).
Alkalinity is monitored to verify general groundwater quality and to determine
whether conditicns are favorable to- sustain-the elevated levels of contaminants.--- -

. Volatile Organic Compounds (VOCs): VOCs have been detected in groundwater
at localized areas of the chemical ptant. The VOCs have been detected in the
vicinity of Raffinate Pits 3 and 4, and near the northwest perimeter of the site. The
identified VOCs are chiorinated hydrocarbons, which mest likely originated from
discarded degreasing agents/solvents used on equipment during plant operations.
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3.2.1.3- Groundwater Estimated Release Quantities and Public Doses

One objective of the groutidwater monitoring program at both the chemicat plant and the
quarry is-to cottect sufficient data to estimate the approximate quantity of radionuclides released
along a given migration route. This information will be used to calculate-the public dose to
hypothetical groundwater users. At present, no wells within a 1.6 km {J mi) radius of the

. chemical plant site-are. actively pumped. as water supplies. - Wells: ontside that -ates-have -beer-
sampled in the past and have shown.ne evidence of radionuclide -contamination from .the.
.. WSSRAP. Those private wells will continue to be routinely sampled and anaivzed as part of an

independent program by the Missouri Department of Health. The results are made availabie to
WSSRAP and are reviewed by WSSRAP ES&H staff

Presently, eight drinking water production wells are located within a 1.6 km (1 mi) radius -

of the quarry. The data collected from thie quarry area and the St. Charles County well field allnw '
the WSSRAP to moenitor changes in concentrations of contaminants. No measurable. increases in
utanium or chemical contaminant leveia above backgrourid have.-been seen at the well field to

- date.

3.2.2 Groundwater Monitoring Program for the Weldon Spring Quarry
3.2.2.1 Geology and Hydrogeology |

The geolegy of the quarry area is generally separated inio upland overburden, Missouri
River alluvium, and bedrock. The Missouri River alluvium and bedrock units yield useable
quantities of groundwater, and it is within these units that the groundwater is monitored. General
descriptions of each unit follow.

The unconsolidated upland material overlying bedi'nck_mns_ists of up 10 9.2 m (30-fi) of
silty clay soil and loess deposits. A residual soil is present in some areas between the silty clay

- and the bedrock; however, the upland scils near the qua;rry are generally not saturated and

groundwater is net monitored.

The sediments comprising thé alluvium along the Missouri River vary fromw clays, silts, and -
sands, to gravels, cobbles, and boulders. The maximur alluvium thickness mear the quarry js

approximately 31 m (100 ft). The altuvium is faterally discontinuous and is truncated at the
erosional comtact with Paleozoic bedrock bluffs. The alluvium thickness increases dramatically
with distance from the bluffs. * Sitts and clays with minor . amounts of sand are the primasy
sediments between the bluffs and the Ferume Osage Slough. The thick, water-producing sands
and gravels of the alluvial aquifer betieen the Femme Osage Slough and the Missouri River give

‘way to- fine-grained organically rich ovarhank deposits beneath-the slough. The potentiometric
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surface of the alluvial aquifer fluctuates in response 1o pumping of the St. Charles County
production wells and the stage of the Missouri River. The Mssnm River is the primary recharge
source for the alluvial aquifer.

Bedrock at the Weldon Spring Quarry consists of three distinet Ordovician formations.

- Thﬁ}-’ are, in descending order, the Kimmswick Limestone, the:-limtestone and shale of the Decerah

Group, and the Plattin Limestone. The Kimmswick Limestone is a coarsely crystalline limestone

- “with numerous near vertical soluticn-enlarged joints. The Decorah - Group consists-of interbedded

limestone and green shale; it is approximately 9.2 m (30 ft) thick, and is horizontally fractured,

* . The Plattin Limestone is a thinty bedded limestore about 31 m to 38 m- (100 ft to 125 ft) thick: - -

3.2.2.2 Rationale

Residual chemical and radiological wastes in the quarry following completion of bulk
waste removal are of concern because of their proximity to the St. Charles County well field
located approximately 0.8 km (0.5 mi} to the south. Bulk waste removal was completed at the
quarry during 1995; hence bulk waste no longer has a direct effect. However, residual
contamination at the quarry i3 a potential groundwater contamination source. Well field -
protection is a sensitive issue for the public, the Department of Energy, and other regylatory
agencies. The Department of Energy has issued a number of orders providing dicection on the. -
assessment of exposure te the public, including directions for protection from radiation and
chemicals, where applicable: The groundwater monitoring program at the quarry and well field
bas been designed to provide the necessary data to accomplish the following objectives:

. Protect public health and the environment, This objective includes: sassessing
whether .present contaminant levels exceed -State, and Federal water - quality
standards, or Department of Energy derived concentration guidelines; detecting
exceedence of background levels at the quarry and the St. Charles Cﬂunt}' well
field; and monitoring concentration trends of contaminants.

» Provide information on the effects of quarty dewatering and bulk waste removal.

» Perform spatial and temiporal trend analyses.

- 3.2.2.3 Monitoring Locations

Currently, 35 wells, including eight muaicipal produciion wells, four county-owned
monitoring wells, and 23 Department of Energy monitoring wells are screened within the alluvial
material located between the quarry and the Missouri River (see Figures 3-3 and 3-4). Five of the
wells, MW-1035 through MW-1037, MW-1040, and MW-1041, are located west of the quarry to
monitor the immediate area arcund the quarry water treatment plant equalization basin. Since
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1994, these wells have been monitored under a separate program discussed in Section 3.2.4. Six
wells, MW-1006 through MW-1009, MW-1014, and MW-1016, are located between the quarry
and the slough to monitor contaminant migration south of: the gquarry within the allevium.

Monitoring wells MW-1010, MW.1011, and MW-1017 through KW-1024 are located souith of

the slough within the alluvium and are mﬂmti)red to. enable detection of contaminants south.of the

“slough.” St."Charles County rechitoring wells RMW=1-through: RV are menitored toprovide

an early warning of contaminant migration toward the county production well field, if this should

‘occur.. The eight county municipal wells, PW-2. through: PW-9,-are-also-monitored to detest the

presence of any quarry contaminants affscting the quality of the-municipal well fisld water supply:--

Currently, 17 Department of Energy monitoring wells are screened within either the
Kimmswick-Decorah or Plattin Formations to monitor contaminants near the quarry within the
bedrock. Monitoring wells MW-1002, MW-1004, MW.1005, MW-1012, MW-1013, MW-1015,
MW-1026, MW-1027, MW-1029, MW-1030, MW-1032, and MW-1034 were istalled to
moritor contaminants within the Kimmswick-Decordh Formations surrounding the quarry:
Monitoring wells MW-1028, MW.1031, MW-1033, MW-1046, MW-1047, ari MW-1048 are
located south of the quarry within the Plaitin Limestone to determine if vertical . contaminant
migration through the fracture system has occurred. - Monitoring wells MW-1042 and MW-1043
were completed into the Platiin and Decorah formations, respectively, north (hydraulically
upgradient) of the quarry in order to determine background groundwater quality and to detect the
presence of contaminants which may potentially originate directly upgradient from the quarry.

For the quatry bedrock south and west of the quarry, monitoring well MW-1034
(bedrock} is the upgradient location for the assessment of background groundwater quality in
these materials. Eight groundwater monitoring wells are located in the Darst Bottom area
approxemately 1.6 km (1 mi) southwest of the St. Charles County well field. . These wells. were.
instailed by the U.S. Geological Survey 10 study the characteristics of the Missouri River alluvium

- groundwester upgradient from the vicinity efthe quarry. Analyses of the groundwater from those

wells were used by the WSSRAP as background values for the well field area. These analyses
were provided to the WSSRAP by the U.8. Geological Survey to determine background
mncentratmns
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. 3.2.2.4 Monitoring Schedule

Two separate groundwater monitoring programs have been developed for the quarry to
. moiitor specific areas according to the levels of contaminant impact, public concern, an-:i
regulatory guidelines, The momtoring: programs are a3 follows: e

. The Weldon Spring Quarry and Department {:-f Energy monitoring wells north and
south of the Fernme Osage Slough.

. The $t. Charles County well field and water treatment plant,

The first program is surnmarized in Table 3-3. This program was developed to monitor
contaminant migration and the effects of quarry dewatering and butk waste removal, which began
_in mid-1993 and was completed in late 1995. This program consists of quarterly or semiannual

sampling of certain monitoring wells for total uranium and chemical parameters. It is critical to
continue monitoring for thiese parameters to assess negative or positive impacts 10 groundwater
induced by bulk waste removal- activities and the post-removal response of environmental
~contaminants. The frequency of sampling for each [ocation is based on the distance of the well
from the source or migration pathway, proximity to St. Charles County production wells; and the
level of understanding of contaminant levels necessary to properly characterize the contaminant
- condition. All monitoring wells will be sampled at least annually for radiochemical parameters,
Selected monitoring wells will be qualitatively analyzed for nitroaromatic compounds guarterty or
semiannually. Total uranium samples will be collected quarterly or semiannually for off-site
analyses, however, to provide verification of stable total uramium levels at critical locations,
samples will be analyzed quarterly or semiannually at the same locations using an on-site KPA. If
. major changes in uranium concentrations are cbserved at any locations, based -on data from the
- on-site KPA, then data from these locations will be confirmed by off-site analvsis.

The second program moniters the St. Charles County well field and the associated potable
water treatment plant. Active production wells and the St. Charles County RMW-series
monitoring wells are to be sampled quarterly and semiannually for selected parameters. Table 3-4
presents the analytical parameters and sampling fiequency of these wells. This portion of the

- monitoring program has been developed by representatives of the Department of Energy and the
Missouri Department of Natural Resources: Any deviation from this program witl be summarized
in the WSSRAP annual site environtnental report.

The well field monitoring program includes sampling both untreated and treated water
from the St. Charles County water treatment plant. Gross alpha analysis will be performed on a
quarterly basis. This portion of the monitoring program satisties the portion of the Regulatory
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Welden Spring Quarry Groundiater Monitaring .ngram Summary

TOTAL URANIUM

LOCATION

OFF-SITE
ANALYSIS

=
b
-

Ra-226,

Ra-228,

Th-230 and Th-232

NITROAROMATIC
COMPOUNDS

SULFATE

My-1002

[av-1004

Iajis

-1 008

MW-1007

I MwW-1008

My-1008

MW-1010

M-1011
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| Taniaz-3 Welden Spiing Quarry Groundwater Monitoring Pregram Summary {Continuad)
TOTAL LURANIUM
. OFF-SITE Ra-226, Ra-228, Th-230 | NITROARCMATIC
LOCATION ANALYSIS KPA and Th-232 ) LCOMPOUNDS SULFATE |
MN-1047 A Q = . NZ S
MA-1048 A [ 5 NS 8
MW-1049 A Q o] ) 5
| A Annual
Q Quartaly
3 Semiannual
NS Mot sampled
Table 3-4 St Chares County Well Field Sampling Pragram Summary
MONITORING
LOCATIONS |PARAMETERS
C RA-226, RA-22E
TOTAL TH-230, ANDGROSS NITROAROMATIC
JURANIUM®* TH-232 A LPHA COMPOUNDS METALS SULFATE
As Ba
MiE-10r24 i - 1 3 ] ] Q
RMW-1. = 5 0 [=] [ [ [
RMW-2 ] S ] =] ] ol 2
RMvY-3 2 5 Q) G Ql ] Gl
RMW -4 ] = ) il ) Il =
-2 o ) i 5 ] I3
Piy-3 Q S 0 o s S 5
P-4 ] & M) ] #] 5 5 2
PYW-5 ] Is in] *B = & 5
PW-g o] = ) i =] S =
- |Pe-7 i = il - & & =
[P [ 5 [ n S S Is
Pw-o [ 5 o Ch S 5 5 -
Raw water ] = ] L i3 & &
| Treated water |G 5 [ 0 53 3 5
Q Quarterly
B Semiannual
* KPA analysie will also be parforinad quartsrly.

Guide (Ref. 4) and Department. of Energy Order 5400.5 réquiring the monitoring of affected or
potentially affected public drinking water supplies as defined in 40 CFR Pari 14126. The
quarterly gross alpha values will be averaged and presented in the Weldon Spring Site
Environmental Report. Above-normal and ocutlier quarterly valzes will be responded to by
| implementation of procedure ES&H 1.1.7, Environmental Daia Review and Above Normid
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Reporting. Possible responses include validation of the reported value and resampling of the
momtoring location. All values not disqualified as being non-natural will be included in the annual
average.

Quality control samples (including duplicate, matrix: spike, field blank, equipment blank;
and water blank samples) are not included in this schedule, but -are collected in compliance with
the Sample Management Guide. (Ref. 23). - Sampling frequency, ¢ollection methods, and sample
handling protocols for quality control samples are discussed in Section 7, Quality Assurance.

3.2.3 Groundwater Monitoring Program for ‘the Weldon Spring Chemical Plant and
Raffinate Pits

Groundwater monitoring is required by DOE 5400.1 and the Regulatory Guide (Ref. 4) to

*identify and document pre-operatioral conditions and monitor the effects of Department of
‘Enérgy operations on groundwater quality, and to demonstrate compliance with spplicabie

Federal and State laws and regulations. Groundwater monitoring has been conducted at the
chemical plant since the first quarter of 1987. The program has been adjusted yearly to

- - accommodate changes inlaws and regulations, specific project nesds, and the requirements of the,

Compreherisive Environmenial Response, Compensation and Liability Act (CERCLA} and the

.Naﬂona! Environmenial Folicy Act {N'EPA)

Forty-five groun-::lwaxer wells have been chosen for routine monitoring to investiéate
document the locations and migration of contaminants that may pose a risk tc:- buman health and
the environment.

3.2.3.1 Geology and Hydrogeology

(reology at the chemical plant, raffinate pits, and vicinity properties may be divided into
two ‘major units based on gross lithologic characterization: the unconsolidated placial and
residual soils, and the underlying bedrock. The unconsotidated material consists of topsoil, loess,
glaciaily derived sediments, and residunm, On average, the glacial soils are silty clays with minor
amounts of gravel. The unconsolidated materials, which are present at depths ranging from 6 m
to 15 m (20 ft to 50 ft), are usually not saturated and thus ere not monitored. Saturated
conditions are generally first encountered in the Buﬂmgmn-l(eukuk Limesione, the uppermost
bedrock unit. The Burlington-Keokuk Limestone is composed of two dlﬂ”erent lithologic zones:
a shallow weathered zone underlain by an unweathered zone. :

The weathered zone is typically a grayish—urange to yellowash-gray, argi us limestone
containing up to 60% chert, which occurs as discrete nodules or interbedded ienses. The
weathered limestone is a low-yield, semiconfined, heterogeneous, anisotropic aquifer that is
fractured and susceptible to natural solution processes. Within the confines of the chemical plant,
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the uppermost aquifer generally exhibits diffuse flow properties, however, discrete flow zones.
may be present in saturated, highty weathered bedrock and in the saturated residuvm which fills.
paleochannels.

o . The unrweathered or competent portion of the: Burlingten-Keckuk: Limestone is thinly to

- massively bedded, gray to light gray, finely to coarsely.crystalline, stylolitic, and fossiliferous.
Fracture densities are significantly lower in the unweathered zone as.compared to the weathered’
zone, :

-+ . Incontrast to the quarry, which is-located near a poorly drained area, the chemical plant
site straddles a topographic high. Thus site soils are well drained with minimal accumuiation of
organic material These conditions foster oxidizing conditions in the unconzolidated materials and
uppet bedrock units beneath the chemical plant, whereas, potentially reducing conditions are
present in the quarry environs. Redox conditions are an important control on the mobility and
stability of many species that are potential contaminants at these two locations.

3.2.3.2 Rationale

Groundwater flow and contaminant transport mechanisms at the chemical plant, raffinate
pits, and vicinity propedties differ from those at the quarry because of differences in the geelogic -
environments of these two locations. Site geologic conditions are briefly described in the
following section. At the chemical plant and environs, the aquifer generally exhibits diffuse flow -
properties that are overlain by zones of fracture or conduit flow. To accommodate these two

‘flow mechanisms, the groundwater surveillance program includes gnalyses of water from
menitoring wells, which typically sample the diffise component of ﬂuw and from springs, which
represent the resurgence point for discrete or conduit ﬂnw paths.

The groundwater monitering program at the chemical piant is designed to provide the
necessary data to accomplish the fdliowing abjectives, outlined in Department of Energy
Order 5400.1, Chapter 1V, Section 3 and Section 5, Part b:

. Ensure protection of public health and the environment. Included in this objective
are (1) determining whether contaminants are present at levels exceeding
maximum contaminant levels (MCLSs) or assumed background concentrations, and
(2) monitoring concentration levels of contaminants which exceed these criteria.

. Develop a baseline for studying long-term and short-term effects of source
removal, as part of CERCLA activities. Baseline data are required to provide
- adequate information for future comparisons.

. Monitor potential effects of the equalization basin associated with the site water
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treatment plant and on-site construction activities associated with site remediation.
. Perform spatial and termporal trend analyses.”
3.2.3.3 Monitoring Locations

.- During 1998, 43 Deparﬁnem of Energy and two Department of Army monitoring wells
will be used to evaluate groundwater quality at the chemical plant and raffinate pit vicinities {see
Figure 3-5). Nine of the Department of Energy monitoring wells monitor impacts of . the
equalization basin at the site-water treatment plant and the temporary storage area on the quality
of the uppermost aquifer. Backgronnd water quality charactenistics for the chemical plant area
have been determined by the U.S. Geological Survey (Ref. 10).

Forty of the monitoring wells to be sampled for the 1998 EMP are DOE wells completed
in the upper, weathered portion of the shallow aquifer. The remaining 3 DOE wetls have been
completed in the deeper, unweathered portion of the.aguifer, and these wells will be used to
monitor VOC’s only. The two Department of Army monitoring wells are located along the
- southwest perimeter of the chemical plant. These wells (MW-S004 and MW-5021) are
completed in the upper weathered portion of the aquifer and will be used to monitor VOC's only,

Ag site remedial activittes progress and site development occurs, some wells will require .| -

abandonment due to conflicts with fand use. Tn each instance, an evaluation of the data
requirements from that location will be conducted and a detetmination of well replacement will be
performed.  Lecations MW-2004, MW-2007, MW-2008, MW-2009, MW-2011, W-EGIS,
MW-2028, MW-2030, and MW-4017 were abandoned in 1995 Repla{:ement wells are not
considered necessary at this time. : ST
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- sampling frequency and the number of analyses. performed -(see Table 3.5). Changes inelude . .'
- - enhanced-monitoring at selected focations in the vicinity. of the raffinate pits; Among the changes

~ contimsed at loeations suspected of being impacted: or in-close. proximity.to. locations impacted:by | -
"~ volatile organic compounds (VOCs).-The purpese of the-enhanced monitering. in.the viemity-of |
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"3.2,3.4 Monitoring Schedule

The 1998 gmundwater monitoring program for the chermcal plant reflects changes in
at these locations are adjustments to menitoring frequency. and parameters. Monitoring will be

the raffinate pits is to provide increased capability to detect groundwater impacts vesulting-from
disturbance of raffinate pit shudge and undertying soils during ongoing remediation efforts. Thé
monitoring will include bimonthly sampling of locations which monitor the uppermost portion of |.
the aquifer in the raffinate pit areas. In addition to uranium and nitrate, analytical parameters will

include sulfate and metals. Analytical results will be compared with historical data in order to
detect any upward trends in contaminant concentrations potentially resulting from remedial action
disturbance of the base of the pits. The VOC locations are in the vicinity of Raffinate Pits 3 and 4

" . and Frog Pond (northeast portion of the chemicat plant). These locations will be sampled monthily.

for VOCs to identify potential source locations and migration paths for the VOCs initially
identified during 1996. The. water treatment facility monitoting program will be changed to |
include fitered samples for metals analysis which will be compared to with unfiltered samptes.for-
metals. '

. The unchanged monitoring schediile for the majority of the site is justified for this period |- -
because, with the exception of VOCs, groundwater chemistry has remained relatively constant, . -
Enhanced menitoring in the vicinity of the raffinate pits is required because site conditions may |
change over the next year. This increased monitoring was anticipated for 1998 after disposal cell -

construction and raffinate pit removal began, because these a-.:nvmf,s aiter the site and are likely to.
' result in changes to groundwater conditions.

Previgus g;hmctenzatmn

The quality of groundwater in most chemical plant monitoring wells has been well studied. -
Routine monitoring for uranium, nitrate, sulfate, and nitroaromatic compounds has been
conducted since 1987, In addition to these analyses, water quality (geochemical) parameters have
been measured in at least six mdependent samples for niost locations.

Unscheduled enhanced groundwater sampling was implemented in 1997 to detect |
potential impacts to groundwater during remedial action in the vicinity of Raffinate Pits 3 and 4.

. The rationale for initiating the special groundwater sampling was to investigate the
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Table 3-5 Weldon Spring Chemical Plant Monitoring Program Summary
ANIONS
TOTAL _

LOCATION URANIM RAD™! MTROS™ NG, METALS | vOAs™
Weldon Spring Chemlcal Plart Monltoring Well a5
=200 A Mg A A N3 NS
WMA-2002 A NS A A NS [ [
MW-2003 A N5 A A NS NS
MW-2005 A M3 A A NS NS

- MW-2006 A ME A N3 N3 NS
MW-2010 A NE A MBS NS NE
MW-2012 A NS A | NS NE ‘NS
MA-2013 A NS At [ M3 B
Mt-2014 A [TE] A NS N& N3
MW-2017 A, NS A NS NS NS
M-2015 A NS A A NS NS
MYY-2032 A M5 At NG NE B
MWW-2033 A NS A NS NS NS
Mv-2534 A NS A N3 NS NS
MW-2044 A A A N2 NG N3
Waldon Spring Raffinate Pits Monhoring Wella :
MVY-3003. B A A A B ‘NS
MW-3018 A A A A NS NS
Mit-3023 B A At A B NS
Miy-3024 A LY A A NS B
MW-3025 B A 1A A B - B
MY-3026 &, A A A NE M3
MW-3027 B A A A B N5
Vicinity Property Monitoring Welle

MW-4001 A - M3 At NS B -
Mvw-4002 A NS At N3 B NS
MW-4003 A M5 A NS NE NS -
MA4004 NS NS NS NS NS B
MW-4005 A NS A N3 NS B..
WMA-4006 A V5] At NS B N3
MW-4007 NS NS NS NS NS B_
MW-4010 A NS NS N3 NS NS,
M-4011 A NS A A NS N3
Mitv-4013 A N5 NS NS N& NS
M-4014 A b3 NS N§ NS NS
MW-AD1 6 A N3 At NS NE ME* -
MW-4016 A NS NE NS N§ N3
MW-4018 A NE N3 Mg NS NE
hMW-4018 A NS NS NS h& NS
MW-40720 A NS NS ME NS NB .
M -4021 A - NS NS NS N& NS
MW 322 A N3 NS NS NS NE
MW-1023 A NG NS ME WS NS .
MW -4024 A NE - N3 NE NS NE
MW -4025 A NS NS NG NS MNE
MYW- 4026 = NS ME [+ # NE

DOEORSZ1648-924, Rev. B

39




ENVIRONMENTAL MONITORING PLAN (11498
" ‘Table 3-5 Weldon Spring Chemical Plant Monitoring Program Summary {Continued)
ANIONS
TOTAL ] .

LOCATION URANIUM | RAD® NITROS™ NOs METALS | .voas™
| MW-5004 t= NS NS MHS NS B

MvY-S021 NS N& M5 M3 NE& ) B
+ Includes nitroaromaties tisted in (&) plus 2-aming-4 B-DNT, 4-amino-2 6-DNT, 2-NT, 3-NT

and 4-NT.

A Annual
B Bimonthby

NS Mot sampled

{a} Rad: Ra-226, Ra-228, Th-228, Th-230, Th-232, gross alpha, and yross beta
{b) Mitras: 1,3,5-TNE; 1,3-DNB; 2,4,6-TNT; 2,4-ONT; 26-0NT and Mitrobenzene
{&] VAs, Volatile organic analyses .

potemal for increased contaminant mobility during disturbances as the raffinate pits are
remediated. VOUs were detected to the south and east of Raffinate Pit 3. Enhanced raffinate pit

. area groundwater momtormg and VOC analysis will be included for selected wells at the chmuca]

plant for 1998

Evaluation of the monitoring .data has shown that the distribution and concentration of
most contarninants in the groundwater beneath the chemical plant area have remained relatively
constant over the last 8 years. Statistical analysis of contaminant concentrations was conducted
for the 1993 and 1995 annual site environmental reports 1o evaluate seasonal variations and trends
in the groundwater. Seasona) effects were not detected in the data and only a limited number of
trends were identified. Less than one-third of these trends were positive (ie., indicating

T T TN
W AR

mcfeasmg concentrations). Of the positive trends, none were steep (i.e., indicative of sighificant
. changes in concentrations} and most ucmmed in welts with low levels of mntammaiwn '

Based upon the information preseclﬁﬁd above, the 1998 grnumfwater momtormg pmgrmn
for the Wel—:inn Spnng Chemical Plant is surmarized as foltows:

. Uranium will be measnred in weathered zone. wrells and 1mpar,wd umweathered
zone wells,

. Nitrate and sulfate will be analyzed at locations that have shown i increases since .-

1993 or that have cnncemratmns exceeding dnnlcmg water staudards
‘. Nitrates will be measured at locations in the'ﬁcinity of the raffinate pits.

. Waste . storage facilities'_wells will be samplied Quarterly and analyzed for the
“constituents described in Sectiori 3.2.4 and listed in Table 3-6.
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. Enhanced monitoring in the vicinity of Raffinate Pits 3 and 4 will include sulfate,
nitrate, uranium and metals during raffinate pit remedjation efforts.

* - Nitroaromatics will be analyzed annually at locations that. have shown tnstﬁnc:al,
detections of nitroaromatics.

» Burgermeister Spring will be monitored quarterly for uranium, and nitrate, and
semianinually for nitroaromatic compounds, toxicity characteristic leaching
procedure {TCLP) metals, and disposal cell munitﬂring parameters, The

groundwater component of Burgermeister Spnng is impacted- by chemical plant
site contaminats.

. VOCs will be analyzed at selected chemical plant EMP groundwater monitoring
locations to identify chlorinated hivdrocarbor impacts and potential migration.

. Wells in the unweathered zone that have not hwtnnca]l},r shown contamination will
not be sampled during 1998,

Additicnal analytical parameters snd/or increased sampling frequencies will be considered
in future groundwater menitoring programs if site remedial activitier, trend analyses, or-field
observations suggest that increased moenitoring 13 warranted.

3.2.4 Groundwater Monitoring of the Waste Storage Facilities
3.2.4.1 Existing Waste Storage Facilities

Groundwater monitoring wells have been placed around three existing waste management
umits: the quarry and site water treatment plant equalization basins, and the temporary storage
area (see Figures 3-3 and 3-5). These wells were installed to detect monitoring parameters in the
uppermost water unit beneath these storage facilities in order to comply with the requirements of
40 CFR 264, Subpart F, and 10 CSR 25-7.264(2F). The monitoring parameters were derived
from previous evaluations performed and documented in . the Engineering Evaluation/Cost
Analysis for the Proposed Management of Contaminated Water in the Weldon Spring Quarry
(Ref. 11) and the Baseline Risk Evaluation for Exposure to Bulk Waste at the Weldon Spﬂng
Qucvrry, Weldon Spring, Missouri (Ref 12).

DOE/OR/21548-324, Rev. B 41
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The detection monitoring program witl consist of quarterly, semianmual, and annual
monitoring of selected parameters. A summary of the monitoring locations, the corresponding
waste management unit, and the schedule of sampling is shown in Table 3-6. In conjunction with
these analyses, the groundwater surface elevation at the time of each sampling event will be
measured.

- Concentrations at the monitoring wells are compared with baseline concentrations for each
" well: If there is statistically significant ‘evidence of contamination at the momtoring: wells; a

.. program of increased monitoring and/or-evaluation of the liners of the basins or storage areas-will

be infilated in accordance with the Leachate Production Action Response Plan (Ref 13).
Statistical treatment of data is discussed in Section 6. If groundwater protection standards are
exceeded, increased mﬂmtﬂnng and needs for corrective action plans will be evaluated on an
individual basis.

During 1997 at least five above-bassline values for some metals were recorded at ihe
waste storage facilities. . The elevated valves could not be attnibuted to any systems or waste
containment failures. It is suspected that sample preparation techniques contributed to the metals
vahles excursions as explained in the following. '

Baseline values were established using data from samples collected during the first two
years of the waste facility groundwater monitoring program {1993-1994). During this period,
standard sample preparation procedure included filering of samples with a .45 micron filter prior
to sample preservation (acidification) and containerization. Beginning in 1995, the WSSRAP
eliminated the filtering step during sample preparation as recommended by the US,
Environmental Protection Agency for data to be used in risk assezssment calculations. [t was
understood at this time that using unfiltered samples conid affect analytical resnlts because the
acid preservative would digest the suspended particulates which would not have been present had.
. the sample been filtered. A filtered/unfiltered sample comparison study was conducted in 1994 to
| address the potential for apparent elevations of analytical parameters due to the digestion of the
suspended particles. The study concluded that the relative percent difference (RPD} between the
filtered and unfiliered samples would be less than 10% for the majority. of the parameters
analyzed. The exception to this conclusion were metals values, which in some instances exceeded
40% RPD. '

Tt is suspected that the 1997 metals excursions are due to comparing these unfiitered
sample results to baselines which were established using filtered sampies. During 1998,
_groundwater samples cellected from the waste storage facilities will be prepared as unfiltered
samples for all parameters, and a filtered replicate will be prepared for metals analysis. °
Comparisons of the analytical results will be used to determine if the metals excursions can be .
attributed using unfiltered samples. If significant differences are identified, adjustments uF
basehne values or changes in sample preparation techmque will be considered. :
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3.2.4.2 Disposal Cell Facility

Construction of the Weldon Spring site disposal cell began in early 1997 A groundwater
monitoring plan for the cell has been developed to satisfy requirements sei forth in 40 CFR 264,
Subpart F and 10.CSR 25-7.264 {2)(F). The Weidon Spring Site Disposal Cell Groundwiater -

- -Menrtoring Plan (Ref: - 5): details- the strategy - for -establishing. buseline values and longsterm

detection monitoring.  Detection monitoring wells were installed in late 1996 and baseline
groundwater monitoring continued through 1997, as described by the cell monitoring plan.

© Detection monitoring will begin in 1998 when waste is placed in the cell. The monitoring- schnedul@
for the disposal cell detection monitozing network is inclided in Table 3-6.

3.2.5 Grosmdwater Monitoring at Springs

The groundwater flow system beneath the chemical plamt, raffinate pits, and vicinity .
properties comprises both diffuse and discrete flow components; therefore, a complete
grotindwater monitoring program must inclide sampling at conventional groundwater monitoring
wells near theé contaminant sources and at springs. Springs in the vicinity of the site have been
monitored since 1987, beginning with the Department of Energy and Project Management
Contractor broad-based Phase I spring and seep characterization, whick involved 30 springs and -
seep features within a 3.2 km (2-mi) radius of the site. The springs and seeps were inventoried
and sampled at varying flow rates. The springs -impacted by the site were identified; and a-
program of regular monitoring was established for those springs, Through that program and
additional studies conducted by the Department of Energy, the contracter, the Misscuri Division -
of Geology and Land Survey, and the U.S. Geological Survey, the flow characienistics of the
springs and their recharge basins were determined. '

3.2.5.1 Monitoring anatmns

As a result of the early characterization results, investigations by the Missouri Department
of Natural Resources on shallow groundwater movement (Ref, 14), and the subseguent annuat
monitoring at select locations, sufficient data were believed to have been collected to understand
the basic mechanics and -contaminant levels in the springs of concern. The exception to this is the
potential for migration of the volatile organic compounds (VOCs) trichloroethene (TCE) and 1,2+
dichloroethene (DCE) which were identified as groundwater contarmnants in the vicinity of
Raffinate Pits 3 and 4 during 1996. Four springs {SP-6301, SP-6306, SP-5303, and SP-5304)
will be monitorad for VOCs duting 1998 to determine if these compounds are migrating along -
karst conduits to these locations. SP-6301 (Figure 3-6) exhibits recognizable contribution from

uraniumn and nitrate contaminated groundwater from the Weldon Spring site throughout the year
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and is believed te be a local discharge point for contaminated groundwater from beneath the site.
For-that reason, it is 2 key monitoring location for identifying changes in groundwater
" contamination conditions from the site and will aflow the project to decument 1mpmvaments in. -
- groundwater contamination conditions as remedial actions at the site proceed.

The Burgermeister Spring branch receives site-contaminated gmund and surface water-
Although the Weldon Spring site is not located in Valley 6300, it is connected to this drainage by
losing streams that travel along sclution-enlarged karst conduits and emerge at springs in the -
Burgermeister Spring branch. The most prominent tocation. is Burgetmieister Spring (SP-6301).a -
perennial spring that discharges site-contaminated water during high and low flow periods: High
flow is dominated by a surface’ water component, whereas low flow is dominated by a
groundwater component. Spring 6306, located downsiream of Busch Lake 34 and downstream
of Burgermeister Spring, also containg lilfanium. Considerable evidence suggests that Lake 34 is a
plausible source for the uranium in Spring 6306, Howaever, there is also evidence of a pessible
connection with Busch Lake 35, which is located in the same drainage as the Weldon Sprng siie
-and also*has elevated urarum levels.

3-2.5.2 Monitoring Program

Burgermeister Spring will be monitored at kow flow, which is defined hereafter as seasonal .
base flow, or the stage of spring discharge when it is not influenced by active surface water ronoff
from local land surfaces. Base fiow samples are intended to monitor the undiluted groundwater -

. componert of low. To meet this criterion, base flow samples will be collected no socner than

~ one week following the conclusion of a precipitation event of sufficient intensity to cause surface.

runoff. Te provide a direct comparison with groundwater collected from monitoring wells,
samples will not be filtered.

Burgermeister Spring wili also be sampled at high flow. In contrast to base flow, high. |
flow is induced by precipitation events. During high flow, discharge is dominated by surface
renoff. Only uraninm and inorganic jors will be measured during high flow, These samples will
not be filtered. The monitoring schedule for Burgermeister Spring- is presented in Table 3-7.
Springs $P-5303, SP-5304, SP-6301 (Burgermeister), and SP-6303 will be monitored monthly
for VOC’s. These samples will be collected during base flow cc-ndltlons, when agitation of the
sample is a1 2 minimum.

In accordance with 10CSR 25-7.264 (2) (f), SP-6301 is also monitored as part of the
disposal cell groundwater detection monitoring network. The requirements for this. are satisfied -
by this Spring Monitoring Program as c-ut]med in the Weldon Spring D:spnsai Cell Groundwater
Monttoring Flan (Ref, 5).
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Table 3-7 Spring Moniloring Program '
LOCATION | TOTAL NITORAROMATIC | INORGANIC | METALS | VOLATILE | CELL DETECTION
URANIUM | & ANIONS ORGANICS | PARAMETERS (11

S5F-5303 NE L= ) NS NS M NS |
SP-5304 NE NS NS NS M. | NS
SP-6301- '

Base Flow| O 5 ' Q -] M Q2

High Flow | &. NS - L. S5 NS NS NS
SP-6303 NE N3 | NS NS M _ NS
M monthiy
Q quartery

samiannually

{1} Disposal Cell Detaction Monktating Parameters (Ref. 5)

3.2.6 Groundwater and Spring Data Review

Data generated from the EMP groundwater sampling will be reviewed in accordance with
Procedure BS&H 1.1.7. The data will be compared to historical data and reference values shown
in Appendix E to determine if the concentrations are "above normal” requiring reporting to the-
U.S. Department of Energy (DOE)} as outlined in Procedure ES&H 1,1.7. Environmental
response levels for critical groundwater receptors are shown in Table E-1. The maximum
contaminant levels {MCL) refereaced in Table E-1 are listed in Table E-2. Baseline values for the
detection monitoring wells at the chemical plant and the guarry are listed in Table E-4 and
Table E-5, respectively.

3.3 Externsl Radiation Exposure Environmental Surveillance Moenitoring Program
The external radiation exposure environmental surveillance program at the Weldon Spﬁng :

site is designed to monitor potential external exposure points at the chemical plant, raffinate pits,
guarty perimeter, vicinity properties, and at off-site locations where the potential for exposure of

- the general public to gamma radiation i3 greatest. Gamma radiation is emitted by nearly al! the

radionuclides of the U-238 and Th-232 decay series, and these radionuclides are found in abave-
background concentrations on the site. :

In additicn, the envirenment contains naturally ocourmting radioactive substances that emit -
gamma rtadiation. Terrestrial radiation sources are natural radioactive elements that originate
from the earth's ctust. Cosmic radiation is high-energy radiation that originates in outer space and
fitters through the atmosphere to reach the earth's surface. Together, these two sources account
for natural background gamma radiation. Terrestrial radiation levels depend largely on the soil
composition and the type of rock, Cosmic radiation levels depend strongly on elevation abave
sea level, '
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Measurements with a pressurized ion chamber (PIC) as suggested in the Regudatory Guide
. {Ref 4) wilt not be made at monitoring stations as in previous years. Because the environmesial
thermoluminescent dosimeters {TEDs) that are used at the site integrate gamma exposure for 13
-weeks, they actually provide a more accurate means of ﬂem:fymg naturally occurrmg ammahes l
than would a shert term PIC measurement.

Results of previous TLD measurements are consistent with yearly background gamma
exposures made by the Project Management Contractor .and other Department of Energy
.contractors around the site. The moritoring stations at the temporary storage area and raffinate |
pit area are located near contaminated soils-and material. Any above background results detected |

by these stations are due to the proximity of the monitoring stations to the contaminated soils.
Because previous TLD measurements are consistent with background EXpasure rates. perf'c-rmed
by the PMC and others, and are within the expected tange for the altitudes of the stations, it is |
concluded that no naturally occurring anomalies are present, Thus, pressurized ion chamber
measurements are not necessary. '

3.3.1 Moaitoring Locations

The choice of locations for external gamima radiation monitoring stations was based on the
characteristics of both the chemical plant-and guarry. External ganmma exposure to the public as.a.
resutt of fugitive dust emissions from the site is an unrealistic exposure pathway. This conclusion’
is based on the fact that for the primary radioactive contaminant of uranium, two sir monitoring
programs, including low volume radioactive air particulate monitering-and TLI) monitoring; have-
been established to ensure that airbome concentrations at the perimeters are maintained at near
background levels. If there is an airborne emission from the site, it will be intermittent: and
contain low concentrations of radionuclides. Thus, this pathway is not expected te result in
mezsurable external exposure to the general pubiic. - In addition, there are no high energy
aceelerators, industrial X-ray, or large isctopic radiation sources at either the chemical plant or
quarry. The only potential for external exposure to the general public results from contaminated
soils and waste at the chemical plant, raffinate pits, quarty, and vicinity properties,

3.3.1.1 Weldon Spring Site Perimeter Monitoring Locations . |

Gamma radiation at the Weldon Spring site perimeters will be monitored at eight lacations
using TLDs. Seven monitoring stations will be located around the perimeter fence of the chemical
plant (Figure 3-7), and one station will be located along the quarry perimeter fence (Figure 3-8).
These locations are summarized in Table 3-8, After the completion of bulk waste. removal,
monitoring stations that indicated gamma radiation levels statistically comparable to background
levels for 3 minimum of two consecutive calendar quarters have been removed from the quarry
monitoring program. However, Station TD-1002 will rémain in service pending cump]etmn of
the quarry residuals operable unit.
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Spacing of the monitering stations around the perimeters of the chemical plant is based on
the relative potential for external exposures. Due to the greater potential for ¢levated gamimna
radiation, the shortest distance between menitoring staiions at the chemical plant is near the
Temporary Storage Area and Raffinate Pit 4. In some places, the Temporary Storage Area
perimeter is less than 31 -m (100 ft) from the chemica! plant perimeter - The monitoring stations

. .~ are-placed at wider intervals along the remainder- of the chemical.plant perimeter becauge in.this

- area, potential for external exposure 10 the generat public is-less:  Inaddition; TLD stations may
‘be added on the eastern perimeter of the site during waste placement in the disposal cell, wh:ch is
scheduled to begin in May 1998,

3.3.1.1 Ofi-Site Monitoring Locations

Five off-gite monitoring stations (Figure 3-9), as well as two of the perimeter stations
(Figure 3-7}, will be used to assess gamma radiation exposure rates at locations near the chemical
plant where members of the general public abide or réside. Francis Howell High School,
- TD-4003, and the Busch Conservation Area headquarters, TD-4001, were selected as monitoring
locations because they have the largesi populations near the chemical plant. The State of Missouri
Highway Department, TD-2004; the Army Reserve guard hotise, TD-4002; and the WSSRAP
administration building, TD-2006, -are the closest locations to the chemical plant where members
of the general public abide or reside. Tn August 1997, a new station, TD-4013, was installed at -
the Francis Howell High School (FHHS) Annex due to the number of people occupying this area
during the work week. In addition, monitoring station TD-4007 is located near the closest quatry
resident.

3.3.1.2 Background Muonitoring Locations

Two monitoring stations are used to measure background gamma radiation exposure rates
(Figures 3-9 and 3-10). These locations are TD-4005 and TD-4009. Tn 1989, background
gamma radiation exposure rates were measured in each of the three distinct geclogical regions in
the vicinity of the Weldon Spring site. These regions are the dissected glacial till deposits, the
alluvial deposition of the Missouri River, and the Salem Plateau. Statistical analysis of the datz
from these measurements indicated that at the 95% confidence level there was no reason to
suspect a difference in the gamma exposure rates between the three peological regions. Since
there was no reason to suspect a difference, an average of the resuits of the two background
locations is used to estimate the background gamma radiation exposure rate.

Monttoring station TD-4005 is within 6 km (4 mi} of the chemical plant.. Monitoring
station TD-4009 is approximately 13 km {8 mi) from the cliemical plant (Figuie 3-10). The
Regulatory Guide (Ref. 4) suggests that background stations should be located at least 10 km to
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Table 3-8 Ramma Radiation (TLD) Mumtumg Lm:-atmns
STATION | LOCATION _ [ stafion | - LOCATION
Chamlcal Plamt Area : . -
TD-2025 Marth perimetar of sita .TD-3001 Marthwaest of Raffinats Pt 4
TO-2004 Northeast corner of site TD-3002 West of Raffinats Pit 4

TD-2006 Southeast of administration building | TD-3003 South of Raffinate Pit 4 and west of: TSA
TD-3004 South of TSA

" Guarry Araa
TD-1002 | Northeast comer of quarry - | |
Otf-site and Background :
TO-4001 Busch Conservation Area - : TO-4007 - - - { Residence west of guary T
TO4002 " Army site guard house ) TO-4009 Canial Bodgne Elemghtary School, New Maita

TE4002 | Francis Howell High Schos! TD-4013 Francis Howsll High School Annex
TD-4005 West of Army sits .

15 km (6 mi t0 9 mi) froin a site, Although TD-4005 is at a lesser distance, it is &t an appropriate
distance with respect to the site. -As mentioned, the site will not render external radiation
exposures a5 2 tesult of airborne emissions. There are no high energy accelerators, industrial
X-ray, or large isotopic radiation sources at the chemical plant; thus, the distances of the
background stations from the chemical plant, raffinate pits, and vicinity properties are more than
sufficient to attenuate the gamma radiation from contaminated soils and debris,

3.3.2 Quality Control

The quality control measures that will be implemented for environmental TEDs incliade
spiked and duplicate detectors. At least two duplicate TLDs will be deployed for each
measurement period. The TLDs will be exchanged and retrieved quarterly in accordance with the.
appropriate standard operating procedures (SOPs), and field sheets will be used to doecument
* placement, retrieval, and unusual occurrences. Chain-of-Custody forms will also be filled out as
specified in the appropriate SOPs. The data received from vendors will be reviewed and
- anomalies will be identified and investigated. In addition, TLDs will be performance tested,
deployed, and stored according to ANSI-N545-1975, The environmerital TLD used for the long
term monitoring of ambient gamma radiation is comprised of 25% calcium sulfate dysprosium
(Ca804:Dy) in a Teflon matrix. With comparably high sensitivity and low fading, these -
dosimeters will be encased in biack polyethylene bags that will be placed in plastic holders with
copper shielding. The copper shietding is necessary to correct for aver-response of the dosimeter
at low energies. The dumters will be m;changed guartetly.
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3.4 Biological Menitoring Program

DOE Orders 5400.1, 5400.5, and the Regulatory Guide (Ref. 4) have requirements for
monitoring of contaminant levels in terrestrial foodstuffs as well as in aquatic bicta present in the
water column and sediments of affected surface waters.

.. Remedial activities in..pmcess-at the quarry-and chemical plant-could -potentially result-in
the release of contaminants to the environment. Work practices are incorporated into remedial
actions to avoid releases, and programs have been established to evaluate the effectiveness of
these practices. Environmental monitozring at the WSSRAP has been designed to focus on
effluent monitoriag to detect, characterize, and report unplanned releases, therefore, ecological
studies were conducted to assess baseline conditions in the environment, such as status E}f lakes
and streams.

3.4.1 Past Studies

Characterization studies in the past have focused on a number of areas. Prior to 1990,
studies examined the level and extent of contaminants in the environment by sampling soils,
surface water, and sediment. The main purpose was to examine the contaminants in relation to
their potential for human exposure. Some of this information was used to satisfy Department of
Energy monitoring reguirements.

- Beginning in 1987, other studies measured concentrations of metals, polychlorinated
biphenyls (PCBs) and radionuclides in potential receptors, such as fish, small mammals,
waterfowl, and white-tailed deer. Beginning in 1992, emphasis was placed upon characterizing

ecological conditions on site and at wclmty properties that receive effluent from the Weldon

Spring site.

- Department of Energy Order 5400.1 specifies monitoring of benthics ay well as organisms
in the water column. Also, Department of Energy Order 5400.5 and the Repulatory Guide
{Ref. 4) require that the interim allowable maximum absorbed dose protective of native aquatic
organisms {cther than plants) be 1 rad/day. To assess compliance with these mandates, benthic
invertebrates and zooplankton were sampled as part of a 3-year aquatic study {1991, 1992, and
1994) and were used as indicators of the ecological quality. of surface water bodies affected by the

Weldon Spring site. The datz generated by this study show that the radiation dose to native -

aquatic organisms in waters influenced by the Weldon Spring site is well below the protective
guidelines (<1 rad/day) established in DOE Order 5400.5.

Summaries of past studies can be found in past site environmental reports and in the’

Radialogical and Chemical Uptake in Game Species at the Weldon Spring Site (Ref. 15).
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3.4.2 Monitoring Rationale -

A biclogical monitoring program that may include varicus aguatic and terrestrial studies -
will be followed in 1998 to meet monitoting requirements. If studies are necessary, they will
~ focus primarily on vicinity properties that receive effluent from the site. Criteria to be used for
deternuning if additional studies are vecessary are. dmnbed in Sections 3.43.1, 3.43.2, and
ja4.1.

3.4.3 Acgunatic Habitats

. . Aquatic habitats monttored include a. number of lakes and streams that are affected or

potentially. affected by the Weldon Spring site (Figure 3-11). To the north, chemical plant
drainage emters Busch Lakes 35 and 36, and. contaminated groundwater that surfaces at
Burgermeister Spring enters Busch Lake 34. Waters from these lakes flow to Dardenne Cregk
and eventually to the Mississippi River. To the south, runoff flows from the chemical plant down
the Southeast Drainage to the Missouri River. .

In the vicimty of the Weldon Spring Quarry, water is monitored in the Femme Osage
Slough. Located south of the quarry, Femme Osage Siough receives contaminated gruundwater
migrating from the guarry.

3.4.3.1 Fish Sampling

Past fish sampling and associated tissue analysis has demonstrated that only sunfish from
Busch Eakes 35 and 36 contained uranium at levels significantly greater than fish from the
background location (Busch Lake 33} (Ref. 15). Sunfish from Lake 35 as well as Busch Lake 33
(background) will be sampled biennially and analyzed for total uranium. Fish will also be sampled
during the off year if the previous year’s annual average uranium concentration in the Lake 35
- water -is found to be greater than the historical average plus two. standard deviations.
Additionally, fish from Busch Lake 34 and the Femme Osage Siough will be sampled if the annual
average uranium concentrations in those water bodies are found to be greater than the historical
-average pius two standard deviations, '

Fish will be sampled in conjunction with the Missoudi Department of Conservation
 fisheries program, Aduht fish will be collected using the électrofishing. technique in which fish are
stunned with a low electrical current, dip-netted from the water, and placed in holding tanks prior
to data collection. All fish collected for tissue analysis will be identified and measured {total
length). In addition, a gross examination of each fish will be made to determine the incidence of
external disease, parasites, or physical abnormalities.
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In 1997, the Missouri Department of Conservation (MDOC) drained Lake 36 as part of
the routine MDOC lake restoration program, As part of this task, fish in the lake were publicly
salvaged, and the lake bottom was recontoured and deepened.  Alse during the renovation
period, the DOE determined that a smail amount of sediment was contaminated with urasium at

“levels slightly above background concentrations (but below cleanup criteria). At the reguest of

+ the Missouri Department of Natural Resotirces, these materials were removed-and transported-to.

- ..the WSSRAP chemical plant site (Ref: 34 ). No further fish sampling by DOE is anticipated-g¢ -~
Lake 36 for the following reasons: (1} Sediment with slightly elevated levels of uranium was -

. remaved from the lake, (2) The portion of the Weldon Spring Site that contributes surface .- . .
water to Lake 36 has been largely remediated. Storm water runoff samples from NP-0002 - - -
(upstream of Lake 36) show that uranium is at near-background tevels.  (3) A completely new
stack of fish will be introduzced into the lake when the maintenance activities are complete.
Uniike the previously-sampled fish from Lake 36, the new fish will not have had prolonged
contact with significantly elevated uranium levels in the lake water. (4) The lake is not
scheduled to be ready for public use before 2001.

3.4,3.2 Invertebrates and Zooplankton

Previous: studies have shown that the radiation dose to native aquatic organisms in waters:
influenced by the Weldon Spring site i3 welt below the protective guidelines (<1 rad/day)
established in DOE Order 5400.5, Therefore, further invertebrate and zooplankton sampling will
~ be conducted only if the average anmual nranium concentration in these waters is significantly
- higher than the historical data average plus two standard deviations for these locations. These
water bodies include the Southeast Drainage, Busch Lakes 34, 35, 36, Burgermeister Spring, and
Femme Osage Slough,

3.4.4 Terresirial Habitais

" - The terrestrial community in the area of the Weldon Spring site is diverse. Much of the
land immediately surrounding the chemical plant is made up of state-owned conservation lands
{Ref. 16). Habitats include old field; cultivated farmlands; and upland, slope, and bottomiand
forests, The terrestrial community supports a wide variety of fauna including avian and mammal
species. White-tailed deer, gray squirrels, and cottontail rabbits have been sighted within the -
~ chemical plant houndaries. Opossum, fox, and coyote rogm the areas. - Many birds are summer
residents or spring/fall migratory species. Eastern screech and bamred owls have been sighted in
upland forests south of the chemical plant and great homed owls have been sighted at Ash Pond.

Monitoring during past years has included extensive- efforts. to- characterize ferrestrial
fauna and habitats &t the chemical plant as.part of the requirement for assessing exposure and
© jmpact to biota. '
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3.4.4.1 Foodstinffs

. Agricnitural lands surrounding -the site comprise approximately 20% of the tarrestrial

- habitat. The August A, Busch Memorial Conservation Area and Welden Spring Conservation
Area contain approximately 890 hd (2,200 acres) of agricultural lands that are leased to-

- shamcmppars There are -also private farms it the immediate- area; -Agricultaral products grown

in the-area inchude corn, sovbeans, and milo, which are-harvested ascattle-feed or lefi a5 wﬂdhfe
feed.

Surveillance of foodstuffs within a 16 km (30 mi) radius of the site is required by the

‘Regulatory Guide {Ref. 4). Foodstuffs mclude such items as meat, eggs, milk, and grains. To.
 establish o representative foodstuff surveillance policy, the WSSRAP developed an agricultural -

menitoring program. This program was based upon a tiered approach, looking first at the most
. prominent agricuitural activity in the Weldon Spring. site area, which is crop prnducnun
" Sampling of agricultural crops was performed during 1991 and 1992,

The extent of terrestrial foodstuff sampling under Department of Energy Order 5400.5 is

based on the projected dose to off-site populations via an air-to-crop-to-human pathway. Based

- on previously collected data the Weldon Spring site has a projected dos¢ of <0.1 nmem/year to

members of the public from this pathway. Therefore, as directed by the Regulatory Guide

(Ref. 4) a surveillance only program has been established for agricultural monitoring. Sampling

will be conducted only if anmual average air monitoring resuits indicate above backgmund
cnncentraunns of radionuclides at critical receptor sites.

If sampling is required, because annual average air radionuctide concentrations are above
background at critical receptor sites; samples will be taken from within the 16 km (10 mi) radius
area. Samples equal to 1% of the total number of acres planted within the study area will be
selected based on the type of crops planted. A minimum of four samples from each field will be
collected.” Weather conditions at the time of the release and the distance from the contamination

source will be taken into account when samples are cnllécted Grain samples may include com,

milo, or soybeans. Samples will be analyzed for total uranium. Co]lecuon will take place in
accordance with the Agricultural Sampling Plan (Ref. 18)

3.4.5 Wetland Monitoring

As mitigation for the disturbance of approximately 2.2 acres of wetland habitat at the
borrow ar¢a, the WSSRAP has funded the construction of approximately 57 acres of replacement
wetlands. This wetland complex is located within the August A. Busch Conservation Area,
northeast of Lake 33. :

In accordance with the Wetland Project Plan for COE Permit Application (Ref. 17), the
- WSSRAP will monitor the establishment of these replacement wetlands for a period of three years
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fnﬂawmg the completion of the wetland i:nmplex Monitoring will inchade the collection of
hydrological data (water depth, duration, extent, and saturation) and biclogical data (vegetation,
avifauna, and herpetofauna) from the censtructed wetlands. Results of this monitoring will be
submitted annually to the Army Corps of Engmaers and may be used ta make improvements to
the eperatmn of the wetland mmplex

3.4.6 Collection Permits

: The taking of specific-fauna for scientific study is authorized by permits from the Missouri
Department of Conservation and the U.S. Fish and Wildhife Service Applications for permits, as
required by sampling plans and State and Federal regulations, will be submitted prior to sample
collection. Satmple collection will also be in compliance with applicable State and local laws.

3.4.7 Natural Resource Trusteeship

: At the WSSRAP, the Department of Energy is the primary Federal Natural Resource

Trustee for the response actions being carried out under CERCLA. Other agencies that may act
as co-trustees are the U.S. Depastment of the Interior (UU.8. Fish and Wildlife Service) and the
State of Missouri. The Department of Energy has notified these agencies of their status as co-
trustees and will notify them of releases of CERCLA hazardous substances. The Department.of
Energy will also coordinate with the cotrustees on requests for further information regarding the -
potential damage to naiural respurces.
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4. EFFLUENT MONITORING

The Weldon Spring Site Remedial Action Project {WSSRAP) has established two distinet
monitoring programs which it characterizes as "effluent monitoring." These include waterborne
and airbome effluents that coudd migrate beyond the site perimeters. These programs are
described in the following sections. For the purposes of the environmental monitering program,
groundwater migrating from the site is included under the surveillance program and is -net
considered an effluent.

4.1 National Pollutani Dischargr; Elimination System Program

As a Federal facility, the WSSRAP is subject to, and complies with, Bxecutive
Order 12088, which requires all Federal facilities to comply with applicable pellution control
standards. Further, U.S. Department of Energy Order 5400.1 states that the Department of
Energy 1s "to conduct the Department's operations in compliance with the letter and spirit of
applicable environmental statutes, regulations and standards." In this light, and becanse the
WSSRAP contains point sources for waterborne pollutants, the project operates under Federal
Clean Water Act requirements and Missouri Clean Water Commission laws and regulations. The
- Missouri Department of Natural Resources has issued National Pollutant Discharge Elimination
System (NPDES) permits to the Depa‘rtnmﬂt of Energy for the discharge of treated water, storm
water and other waters.

4.1.1 Goal

In addition to verifying compliance with NPDES permitted effluent limitations, the goal of
the NPDES effluent monitoring program is to characterize the water releases from the WSSRAP.
The Project Management Contractor uses this information to-develop strategies to minimize the
discharge of waterborne contaminants from the site in accordance with the WSSRAP palicy that
all surface water will be closely monitored and treated, as necessary, to meet Federal and State
requirements. Existing or potential water sources at the chemical plant and guarry areas are listed
in Table 4-1. Since revision 4 of the Environmental Monitoring Plan (EMP) {(Ref. 33), several
water sources have been altered or their capacity hag been reduced: (1} Ash Pond is now
operated as a flow-through basin, (2) no water enters Frog Pond except by direct precipitation (3}
all bulk waste has been removed from the quarry, and (4) Raffinate Pit 4 has been dewatered and
the sludge eonsolidated into the southern end with a greatly reduced capacity. Estimates of the
quatitity of water from the sources are described in rates or total volume, depending on the
source. The current treatment is also provided for each source.
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Table 4-1 Existing ar Potential. Waher Suumas

“SOURCE -] cATEtauR'r"' QUANTITY
SITE
Raffinate Pits Mo, 17 RAD 1.0 x 17 gal
20 RAD 1.0 % 10f gal
¥ RAD 8.0 x 10" gal
4% RAD 2.5 x 10" gal
. {_Frog Pond STR 100,000 gal maximurf?’
Ash Pond " STRIRAD
Decontamination Pad - RAD 3.3 gprﬁm
TEA (10 acres) RAD 5,600,000 ggﬁ:;:
MSA (S acres) STRIRAD &,500,000 gp
Santtary Sewage Treatment Plant SAN 4,000 gpd
Laboratory RAD - =10 gpd
Storm Water Dischargas &TR 195,000,000 gpy"
{200 acras) .
Workar Toilets ' ] san W
Worker Showars RAD . 1.7 ggn_-lm
Decontamination Facilities RAD <1,000 gpd™
" Rétantion Basing STRTBEDY BT nknown
Ciust Control Water gk Unknown
DLARRY ' ' -
Quarry Sump [ rRAD 3,750,000
“Quarry Storm Water (8 aores) RAD . - 8,600,000
Decontarsination Pad RAD - l%lg‘p
Worker Tollets SAN s
Worker Showers TBD™ 0.6 gpr™

(ay .Category is based on the primary. treatmant method required and the existing natural uranium cnnmtmtlun
{hy Part of storm water
{c) While cperating
{d) Case-by-case basis
- {e) Based on average annual prﬂctpﬂahﬂn
ff Remaoved off site
1) Ash Pond does not accummulate water, - Water s acoumulated onty if mnnftnnng indicates alevated Imls uf
contaminants and & valve is closed,
thy Minirnal with completicn of building dismantiement.
M3A  Material storage area
RAD  Complex treatment; Uranium - grester than 800 pCiA
SAN  Biological treatment; Uranium - background to 30 pCi
&TR Sediment treatrment; Uranium - less than 00 pCi)
TBO  To be datermined
TSA Temporary storage area

. The remedial action goal is to clean up the site with no increase in contaminant discharge:
or degmdaxmn of the off-site streams. Therefore, the remedial action program includes source
identification and periodic sampling and analyses which enable the Project Management
Contractor to identify treatment requirements. The program-uses siudies to identify, analyze, and
evaluate appropriate measures for control of runoff, erosion, sediment, and .contamination
sources. From these studies, procedures and plans are developed for appropriate control and
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maintenance measures. Control measures for storm water .are used to minimize erosion and -
remove sediment to a level commensurate with the "best practical technology.”

4.1.2 NPDES Permits

. The Department of Energy. currently holds. four active NPDES permits for the dlsuharge
of various waters from the chenycal plant, quarry, and borrow areas.

4.1.2.1 NPDES Permit MO-0107701

Permit MO-0107701 applies to various discharges from the chemical plant. This permit
was originally issued to the Department of Energy on July 29, 1988, for discharge of surface .
water runoff through five owifalls (NP-0001 through WP-0005). A sixth outfall (NP-0006) was
added on November 4, 1988, for discharge from the sewage tréatment plant at the administration
building. A seventh outfall (NP-0007) was added on October 1, 1990, for the discharge of
treated effluent from the site water treatment plant effluerit ponds. The permit was reissued on
March 4, 1994, at which time storm water Outfall NP-0010 was added to monitor the
construction material storage area and Outfall NP-0004 was deleted. This permit was revised on
August 4, 1995, resulting in the deletion of Outfall NP-0001 and the addition of parameter limits
for management of storm water which accurmulates in the chipped wood storage area (CWSA)
basin (see Table 4-3). If water in the CWSA basin mests the Eimits it may be discharged to Qutfall
NP-00G3, If limits are not met then the water must be treated in the site water treatment plant
(SW‘I’P) Table 4-3 describes the required monitoring if the water is treated by the SWTP,

This permit was farther revised on January 17, 1997, The revision mcreasﬁd the limits for
selected parameters for outfail NP-0007. The revised limits are shown in Table 4-3 and became
- effective the second quarter of 1997.  An application submitted during 1997 to add ouwtfall NP-
0004 is pending. Parameters to be monitored are expected to be the same as those for outfalls
NP-0002, NP-0603, and NP-0005,

Figure 4-1 shows the NPDES outfalls at the chemical plant and Tables 4-2 through 4-4
show monitoring requirements for each outfall. This permit requires that sampling results be
submitted to the Missouti Department of Natural Resources each calendar quarter in a discharge
momnitering report. The repoert is due by the 28th day of the month following the reporting perdod. -
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Table 4-2 MPDES Pamit MO-0107701 Monitoring Requirements - Sanitary and Starmn Water Outfalls
PARAMETERS ] UNITS | PERMITTED LIMIT | FREQLENCY
Storm Water Outfalls NP-O00Z2, NP-UWQ"' NP-D005 and NP-ODID
Flow gpd : Monitor onca/month
Settleabla Sollds mlifhr 1.0 - gnasdmanth
Total Syspended Solids mg Monitare, anceimonth
‘Nitrats + Nitrite as N mgt Monitor encefmanth
Uranium_ fotal mgi Monitar? oncafmonth
Gross Alpha pCifl Manftor ohcefmanth
Ph SU 6-0 orcefmanth
Sewage Treatment Plant Outfall NP-0006
Flow gpd Monitor preefmanth
Biochemical Oxygen Demand mgd 3045 orcefquartsr

. Totat Suspended Solids mg/l ijas™ oncafquarter
pH s : g8 oncalyuarter
Fecal Coliform Coloniesd100 ml 4004 0067 ance/quarter

- {a)

copper, zing, end creosote constkuents sre below s a5 listed In Table 4-3.

The chipped wood storage area basin -water may be discharged fo outfal NP-0003 ¥ concentrations for

e} Limit is 50 mgA ¥ erosion control s net desighed for 11n 10 year, 24 hour stonm
{d) Must notity MONR If uranium leyels exceed 2, D mg# {monthly sverage} or 4.0 mg (daily maximum).
{e) Monthiy averagedwsekly average
il Monthly sveragefdaily maximum.
Table 4-3 MPDES Permit MC-0107701 and MO-0108387 Manitoring Raqmrements Site Water
Treatment Plant and Quarr-_..r Water Treatment Piant
PARAMETER [ PERMIT LIMIT | FREQUENCY | SAMPLE TYPE
Site NP-DODT and Quarry NP-1001 -
Flow Monitar, g%d oncefwaak* 24-hr total
Chemical Cxygen Demand | 90480 mggr._I oncefwask® grab
Total Suspendsad Solide 50/30 mg/ oncefweek* grab
oH &-9 standard units onoefveek® orap
Arsenic, Total 0149 {3,207 mgd oncewesk* grab
Chipmilim, Total 0.1Q {C. 409 mgft oncefweek! grab
Copper, Total: Quarry 1.0 mgfi oncefmonth grab
Laad, Total 0.1 {820 mg# anceiweek® grab
Manganase Total 0.1 (.50 7 mg/t oncefiweek® frah
Mercury, Total 0.004 (0.0057™~ my# Dncaweak® -grah
Selenium, Total 0.02 {0,085 maft oncafweak® grah
- Cysnide Amenshle 00075 (D, D51 mgd oncefwaek® grak
2 4-ONT 0.22 (1.1 Fg/l oncetweek® grab
Fluerlds, Total ~ A0 12,05 mgdl oncefweck” grab
Mitrate + Nitrite as M. Site | 20 {100} mgfl onuedwaek! grab
itrate + Nitrite ag N Quarry Monitor, mpf ' oncefweak grak
Sulfate a3 80 500 (1000 mg!t . oncefwesk* grab
Chioride Monitor, mpil. onceiwaak® grab
{Eross Alpha Manitor, pCid oncefweek® grap
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Table 4.3 NPDES Permit MO-0107701 and MO-0108987 Monitoring Requirements - Ske Water '
Treatment Plant and Quarry Water Treatment Flant {Continued)

PARAMETER | PERMIT IIMIT | FREQUENCY . | SAMPLE TYPE
Site NP-0007 and Quarry NP-100M {Continued...) . j
Gross Beta Muanitor, pCid ) oncefwaek* grab
Uranium, Total Menitor, pGiff oncefiwaek Arab
‘Ra-226 Monitor, pCil oncefmanth grab
Ra-228 Monitor, pCH onceftnanth grap
Th-230 Monitor, pCiA pnes/maonth _{ grab
Th-232 Manitor, pCH oncefmaonth arab
Pricrity Pollutant® Monitor, g/ oncefyear grab
‘Whole Effuent Toxicity’ ™ oncefguerter arab
Potonium 210._ Quarry Menitor, pCIA 1 oncedysar grab
Actinium 227 Quarry Monitor, pCH : oncefysar grab
Radon: Quarry Muonitor, picifl. oncefyear grab
Copper. Sita 1.0/.66 m 4 . grab
Zing, Site 5.¥3.33 mg_m T rab
Creogote constituents: Sit€' | 2.5 times Q.1 W grat
1.5 times Q199
Ih-Stream River Sediment 304020 and S0-4021 (Sampling iocations shawh on Figure 4-2)
Uranium, Tofal | Menitor, pClig | oncedyear | grab

{a) Caily madmum/rmonthly average,

(b} Viater will not be discharged if greatsr than 100 pCi

{} Complete priority polutant Ist showri on Takke 4-4, '

{d Requires upstream recehdng water control sample to be collectsd from Missouri River at locatian SW-1011,

fe} Mo statistical difference observed in mortakty cbservad in the effuent test concentration ang the upstraam
recabying water control at a 95% confidence level.

(i includes: acenzpthylene, acenaphthens, benzo(alanthracens, dibenzofahlanthracene, benzo{ajpyrene,
benzo{kfluorenthene, chrysene, fuoranthens, flucrens,  indenoi1.2 2-cdipyrens, naphthalene,  and
phenanmthrene. . :

[} Az sut by the most recent edition of Standard Methods.

(h} Once per batch or once per week for each batch sampled within & pemd of A0 days folowing introduction of
CWEA water (which has fajled thesa mits) to the SWTP.

* Equates to oncevbateh or encefwsek for continuous fiow.

bl Linlts I parenthesses apply to outfall NP-DDDT

2L Cuantification evel,

Table 4:-4 NPDES Permit MO-0107701 and MO-01088587 Monitoring Requirements - Priorty

Pallutant List {Site NP-0007 and Quary NP-1001)

Acenaphthylene 1, 2-dichloropropylene
Acenaphthens d-chiorophonyt phenyl sther
Acrolein 4-bromopheny! phenyl ether
Acrvlonitrile . Bis {2-chlorgisopiopyl ether .
Benzehs Big (2-chloroethoxy) mathane
Benzidine Methvyiene chloride (dighloromethane)
Carbon Tetrachloride {tetracl‘rlaromathana} Methi shieride (chigtomathana)
Chiorobenzene _ Method bromide {bromomethane]
1.2 d-trichlorobsnzena ' Bromoform (tribremomethane)
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Table 4-4 NPDES Permit MO-0107701 and MO-0108987 Monitoring Requirements - Priority
Pollutant List (Site NP-0007 and Quarry NP-1001) (Continued)

Hexachlorobenzene Dichlorobromomethane
1 2-dighlorgethane Chlarcdlaromomsthans
1,1.14rchlorosthane Hexachlorehutadiens
Haxachloroethane Hexachlorocyclopentadiens
1, 1-dichlorcethane Isgphgrane
1,1.2-tichleroethane Naphthalene

1,12 2-tetrachiorosthana Nitrobenzgne
Chiorosthane 2-nitrgphencl
8is [2-chioroethyl) ather 4-nitrophencl
2-chloraethylvinyt ether 2 4-dinitrophans|

N-nitrosodi-n-propylamine

4, 6-dinitro-o-cresol

Pantachiorophsnal N-nltragodlmsthylamine
Fhenal HN-nitresodiphenylamine
Bis {Z-ethylhexyl] phthatate FPhenanthrens

Butyl benxyl phthatate dibenzaf{a hjanthracene

Di-n-butyl phthalate

tndene (1.2 3-cd) pyrens

Di-n-octy] phthalate

Pyrene

Diethyl phihalate Tetrachlorosthylens
Dimethyl phthalate Taluene
benZolalanthracens Trichlorqethyiens
Benzola)pyrene Viny| ehloride (chloroethyiens)
3 4-benzofllaranthena (banzof b‘:ﬂuuranthane] Aldrin
benzo{kifluoranthene Dieldrin

chrysene Chlordane
Anthracens 4 4007
henzolghiipsrylens 4 4-LDE

Fluorens 4 4-DDD
Z2-chiorenaphthalene Alpha-endasuifan
2 4 B-trichlorophanel Beta-endosulfan
p-chioro-m-cresol _Endozulfan sylfate
Chloroform {trichlgromethane) Endrin__
2=chlarophendd Endrin sldehyde

1 2-dichlorobenzens Haptachlor

1 3-dichlorpbenzang Heptechlor EPO){IL‘IE
1 d-gichlorohenzens Alpha-BHC '

3, X-dichlorobenzidine Bata-BHC

1, 1-ghichlorgsthylens Gamma-BHT

A, 2-irans-dichloroethyiene Defta-BEHC

2 4-dichloraphenaol

PCB-1242 (Arochior 1242}

1, 2-dlchloropropans (1, Edjchlompropane}

PCB-1254 fArochlor 1254}

2 4-dimathylphenol

PCB-1221 (Arochlor 12211

2 4-dinitrotoluens

PCB 1232 {Arachlor 1232)

2 SdInftrotoluens

PCB-1248 [Arochlor 1248)

1,2-diphenylhydrazine

FCB-1260 (Arochlor 1250)

‘Ethylbenzene PCB-1014 {Arochlor 101 ﬁ‘,l
Fluoranthenes Towsphane

Antivnany Arsenic

Baryllium Cadmium
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Table 4-4 NPDES Permit .MO-01077¢1 and MO-0108887 Monitoring Requlremem‘s - Priorty
Pollutant List (Ste NP-0007 and Quarry NP-1001) {Cuntnuad]

Chranmium Copper

Lead ) : a ] Mercury
Mickel Selenium
Sllver - Thakliurm

Zine_ Cyanlde, Total
Fhenols, Total

_ In addition to permitted parameters the storm- water Outfalls, NP-0002, NP-0003, -

NP-0005 may be periodically monitored for 2,4-dinitrotoluene (DNT), 24,6-trinitrotoluene
(TNT), polycyclic {or polynuclear) eromatic hydrocarbons (PAH), Hazardous Substance Lisgt
(HSL) metals, polychiorinated biphenyls (PCBs), Ra-226, Ra-228, and isotopic thorium based on
upstream activities. Outfall NP-0010 will not be monitered for these contaminants because the
watershed upstream of NP-0010 has been remediated and i used for storage of clean materials
amy. :

Data generated from this NPDES water sampling ‘will be reviewed in accordance with
Procedure ES&H 1.1.7. The data will be compared to historical data and reference values as
shown in Appendix E, Tahle E-3 to determine if the concentrations are “above normal” “Above
normal” values are reported to DOE and other agencies in a timely manner as- uut]med in
Procedure ES&H 1.1.7.

4,1.2.2 NPDES Permit MO-010§987

Permit MO-0108987 applies to treated water discharged from the quarry water fregtment
plant. The location of the quarry water treatment plant ouifall (NP-1001) is shown on Figure 4-2.
This permit was originally issued to the Department of Energy on May 5, 1989, - The permit
expired on May 5, 1994, and was reissued on June 10, 1994, The quarry water treatment plant
treats water from several sources. (1) quarry pond, (2) storm water, and {3) egquipment
decontamination and washdown water. Tables 4-3 arid 4-4 show permit limits and monitoting
requirements for release of treated water from the quarry water treatment plant. This permit
requires that samphng results be submitted to the Missouri Department of Natural Resources each -
calendar quarter in a discharge monitoring report. The repoit is due by the 28th day of the nmnth
follnmng the reporting period.

An application to renew and revise the permit was submitted during 1997. Renewal and
revigion are pending. The reused permit will apply on the date of issuance.
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Table 4-5 MPDES Permit MO-R 100869, Monitaring Plan fur Burruw Area and Borrow Ares Hau!
' Read Lard Disturbance Storm Water
PARAMETER PERMIT LIMIT FREQUENGY SAMPLE TYPE
Settleable Solids 2.5 mihP oncelquarter grab
Oll and Grease? 10 mait>_ ance/suarter |- arak

“{ay - This is not an effluent limitation but a self imposed reporiing 1evel. i setileable selids exceed-2:5
miAtr or oil ard grease exceeds 40 mg/ the Missouri Department of Natural Resources will be
informed in the quartedy discharge monikoding report. Congentrations were derived from a
previous land disturbance NFDES permit. _ ' .

{b} At selected lccations

Data generated from this NPDES water sampling will be reviewed in accordance with
Proceduyre ES&H 1.1.7. The data will be compared to historical data and reference values as
shown i m Appendix E, Table E-3, to deiermine if the concentrations are “above normal.” “Above
normal” values are reported to DOE and other agencies in' a timely manner as outlined in
Procedure ES&H 1.1.7,

4.1.2.3 NPDES Permit MO-R100B6%

Permit MO-R100B69 was issued on September 1, 1994, and applies to storm water which -
flows from the borrow area as well as the borrow area haul road. This permit does not specify
outfalls, parameters, or frequency of monitoring. However ES&H staff will sample runoff from
these areas in accordance with the strategy presemted in Table 4-5. Quifalls will be chosen to
monitor disturbed ateas until they are stabilized. Reporting levels will be self imposed as
footnoted in the table. An application to renew the permit was submitted during 1997. Renewal
is pending. S

4.1.2.4 NFPDES Permit MO-G670203

Permit MO-G670203 was issued on December 5, 1997, and applies to hydrostatic test .
water generated at the chemical plant site/raffinate pit area. Hydrostaiic test water will be
generated during construction of the CSS and for maintenance and repairs at the CSS, site water
treatment plamt and possibly other aress of the site. The permit allows discharge to outfalls |
NP-0002, NP-0003, and NP-0005. The permit alsc requires that each discharge be grab sampled -
during the first 60 minutes of the discharge for Total Suspended Solids, Total Petroleum
Hydrocarbons, and pH. Total fiow is also to be recorded. A discharge monitoring repert is-
required 10 be submitied to the State on at least an annual basis with the first report due by
October 28, 1998,
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4,1,3 Upstream Source Identification Needs

Some sources of contamination remairt upstream of the three main storm water discharges.
These main discharges are located at the weir downstream of Frog Pond {NP-0002), the weir
‘downstream of Ash Pond {NP-0003), and the Southeast Diainage weir (NP-0005). Remediation
activities upstream of these outfalls:during 1996 and 1957 involved removal of foundations,
contaminated soils, sewers (process, -sanitary, and storm) etc., and as a result, many upstream
sampling locations used in the past have either been relmved or now receive runuﬁ' from:
confirmed clean areas.

Monitering of upstream facilities is not required by the permit, but since they may be
sources for contamination at the outfalls, they will be monitored during 1998, Monitaring can
also be used to fully understand the aﬁ'ects of remediation efforts on waste characteristics-at the
permitted outfalls. The resuits of upstream sampling can then be used to determine ways to
reduce contaminant ievels at the outfalls to acceptable levels. Also, explanations of violations of
permiit limits are required by the Missouri Departtment of Natural Resources when the sampling
results vary significantly from the norm, and upstream water anaivtical data are often needed for
these explanations.

- Three upstream locations have been identified for monthly water monitoring. This
- monitoring will take place at the same time the monthly NPDES sample is collected so that a
direct comparison can be made. The discharge from sedimentation basin No. 1 (SW-2019) will
be sampled in conjunction with Outfall NP-0002, and the discharge from Ash Pond (SW-2010)
and the diversion channel above sedimentation basin No. 4 (SW-2017) will be sampled in
conjunction with Cutfall NP-0003 (Table 4-6). These locations are shown in Figure 4-1. The
| only monthly sample parameter will be total uranium analyzed using the site kinetic
| phosphorescent. analyzer (KPA). In addition, settleable solids will be -collected periodically from
locations (SW-2019 and SW-SWI2) upstream of outfall NP-0002. The locations, shown in
Figure 4-1, will be monitored to demonstrate effects of the off site runoff' contribution on
settleable solids at outfall NP-G002. If there is no flow at the upstream locations during NPDES
sampling, no sample will be collected for that month. As site conditions change, additional
parameters may be momitored at these locations on a case-by-case 1‘:-3515 Other sample locations
may also be selecied on a case-by-case basis,

Table 4-3 Upstreamn Monitoring in Conjunction with NPDES Mondtering at NP-6002 and NP-0003
UPSTREAM SAMPLING LOCATIONS: ASH POND, {(8W-2010), ASH POND DRINERSION GHANNEL
SW-201T), AND SELHMENTATION BASIN NO. 1 [SW-2019)
PARAMETERS UNITS FREQUENCY
Flowy gpd Once per month during :::-Ilactmn of
. NPDES samples
Uranium, total pCH Once per month during collsction uf
_ MPDES samples. Analysis on site
KPA,
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414 Additional Storm Water Requirements aud Needs

4,14,1 Current Erosion and Sediment Control Requirements

Permits for both the site and guarry do not normally place limitations on total suspended .
s0kids for storm water mncff, however, if runoff froms material storage and construction areas-is -
not treated in a facility that is designed, constnicted, and operated.to treat-the volume of suater
associated with a 10-year, 24-hour rainfall event, & 50 mg/ { limit is. placed ot total suspended
solids at the outfails. This condition also requires a limit of 6.0 to 2.0 for pH but a pH lirnit is
imposed at .the outfall under all conditions. Additionally, limits for settleable solids- are

- 1.O0mlVhour at the storm water outfalls. The WSSRAP Chemical. Plant Surface Water and
Erasion Comtrol Report (Ref. 19) and Procedure ES&H 4.2.1, Erosion Control Survey, require
that ercsion control measures be designed and maintained to contrel erosion for a 1 in 10 year 24-
hour storm,

" Most storm water at the chemical plant site is managed in a network of reteation basing
and sedimentation basins before it flows from the site at the storm water outfalls. The .
sedimentation basins act to reduce solids levels in the storm water and the retention basins may be
used to store waters from certain areas {if required) to allow sampling to determine the
‘appropriate management strategy (i.¢., treaiment at the site water treatment plant or release
through outfalls}. In addition, periodic off-site stream inspections may be conducted to-assess the
effectiveness of on-stie erosion controls. Total suspended solids, settleable solids, and pH
measurements from the permitted outfalis are reported. to the Missouri Department of Natural
Resources in the regular Discharge Moniforing Report.

4.1.4.2 Material Staging Area Pond and Ash Pond Monitoring

Surface water location SW-2015, the material staging area (MSA) basin, was added to the |
environmental monitoring schedule in order to determine the contaminant Tevels in runoff-
produced from precipitation falling on materials at the staging area and collected in 2 holding
bagin. This impoundment is pumped pesiodically into the Ash Pond diversion channel, which
ultimately discharges to outfall NP-0003 and into Busch Lake 35. This location was monitored |
for total uranium, Ra-226, Ra-228, Th-228, Th-230, Th-232, PAHs, As, Cr, Ti, Pb, PCBs, 2,4-
DNT, and 2,4,6-TNT on a quatterly basis. Monitoring did not indicate contaminant levels, in

" pond waters, above NPDES nctification levels or cutfall NP-0003 permit Timits. Based on this,

and plans not to place any materials in the firre, -only uraniutn will be monitored in the pond -
water, Monitoring may be modified if conditions change.

Surface water location SW-2010, Ash Pond, was added to the envirenmental monitoring
-scheduie to determine the contaminants in the pond water produced from storm water runoff from.
the pond watershed which contains the contaminated soil storage area. Ash Pond discharges to
Outfall NP-0003 &nd ultimately to Busch Lake 35. This location will continue to be monitored |
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for total uranium, Ra-226, Ra-228, Th-228, Th-230, Th-232, 2,4,6-TNT, 2,4-DNT, PCBs, PAHs,
As, Cr, Pb, and Tl on a quarterljr basis. Monitoring frequency may be modified based on sme
ax:twrtj,r and/or previous samnpling resulis.

4.1.4.3 Vicinity Properties

Remedial activities at vicinity properties are not expected. to require NPDES permits,
however, monitoring may be conducted to measure the effects of the remediation on downstream
water quality.

- Monitoring for ihe remediation of the Southeast Drainage and MDOC 5 will include
locations upstream and downstream of the work zone as well as springs in the affected diainages.
Parameters measured will be settleable solids and wranium with analyses to take place on site.
Springs involved will be 5201 for Missouri Department of Conservation (MDOC) vicinity
property 5 and 5301, 5303, and 5304 (Figure 3-6) for the Southeast Drainage. Observational
monitering will be performed, after storm events, with work zone specific sampling to be
conducted immediately upstream and downstream (in the main channel after adequate mixing
oocurs) of each active work zone and at the nearest downstream spring. The specific sampling
locations, to be determined at the time of sampling, will be chosen to represent the overall -
influence of the disturbed area on the stream’s water quality. The sampler may collect discrete or
composite samples based on best professional judgment. Monitoring will be conducted when
- safety constraints atlow and within reasonabte work hours following the rain event and will not
exceed a frequency of once per week. If there is no precipitation of sufficient intensity to cause
runoff within reasonable work hours no sample will be collected for that week.

C If downstream levels are above upstream values and eobservation indicates-that the
oo eheyated-levels tay-have a detrimentaleffect-on- dovwmstream -water quality, the sampling. resylts-
will be reporied to the project manager, who will deteriving if measures can be taken to reduce
lewels.

Sample results will be tabulated and mamtamﬂd in the ES&H Department and will be
available for review by all interested parties.

Monitering for future vicinity prc:-peﬂy remediations will be determined as the projects are
developed.

4.1.4.4 Retained Storm Water Monitoring

Storm water that is retained in excavations, trenches, tanks, barrels, secondary
containment, retention basins, etc. is managed in accordance with the Surfece Water Mmagement
Plan (Ref 20) and the surface water management procedure (RC-34). These documents require

‘thai Project Management Contractor {PMC) personnel determine, using site characterization data
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-ang process knowledge, whether or not the retained siorm water s to be.sampled, and if sampled,
- for which parameters. The procedure specifies criteria to be used. to determine if the retained

storm water may be released to the surface or must be {reated before release.

.4.1.4.5 Emergency Monitoring

In the event of accidental refeases or spills, samples will be collected just downstream of
the release or spili and at the affected NPDES outfalf. Parameters will be selected based on the
nature of the event. '

4.2 Airborne Effluent and Environmental Surveillance Program

This section docwmenis the rationale and requirements of the programs that will be
implemented to monitor airbome emissions from the WSSRAP and to evaluate the impacts of
those emissions on the public and the environment. The diffuse sources of airborne radiclogical

. emissions &t the chemical plant are primarily the Temporary Storage Area, raffinate pits, and Ash

Pond storage area. The WSSRAP currently has the following point sources: the site water
treatment plant, and the guarry water treatment plant. The CSS plant constitutes a point source
and ig scheduled for operation in late 1998. Emissions from these sources and the. estimated
exposures are predicted to be low. The emissions monitoring program is tailored o0 a low
potential for exposure and to meet the requirements of Department of Energy Orders 54001 and
5400.5 and the Regulatory Guide (Ref. 4),

4.2.1 Source Assessment

As required by Department of Energy guidance, an assessment of the sources. was
conducted. The assessment included documenting the different radionuctides that could be
released from the sources and their concentrations. In addition, the assessment addressed the
factors that could contribute to the resuspension of contaminants. The assessment provided a
basis for the airborne emissions monitoring program and enabled. the design to provide timely,
representative, and adequately sensitive monitoring results. The Department of Energy guidance
also requires that these sources be assessed under normal operating conditions with loss of
emission controls. The loss of emission controls for the diffisse sources at the WSSRAP would:
require the affected remediation activities to halt. Loss of emission controls used at the
WSSRAP, such as water spray, surface cleaning, and high efficiency particulate .air (HEPA)
filtration would be immediately noticed; therefore, remediation activities would be mmledlaiely
halted and there would be no resultant incresse in air emissions.
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4,2,1.1 Point Source Assessment

The point sources at the WSSRAP include site water treatment plant Train | and quarry
water treatment plant filter press ventilation system exhaust vents. In additior, the CSS plant is
scheduled for operation in the fall of 1998, : -

-The site water treatment plant Train 1-treats contaminated swater-from the caffinate piis
and other sources, while the quarry water treatment plant treats quarry sump water. Filter press
operation at both plants is a potential source of emissions. The filter presses are isclated in rooms
that are ventilated through HEPA filters. Engineering calculations and Clear Air Act Assessment
Package - 1988 {CAP-88 PC) modeling results show that the exhaust vents from either of the
treatment plant filter press room ventilation systems will not produce an annual dose equivalent
greater than 0.1 mrem to any member of the public.

The C85 production facility is desigmed to stabilize the raffinate sludge.ﬁ‘om the

1. WSCP for long-term on-site disposal in the disposal cell. The CSS process is a closed system

except for the thickener tank which will be water covered. This will virfually eliminate the
potential for radioactive airborne particilate emissions. However, radon emissions are likely,
Radon modeling was used to evalvate the emissions potential during CSS production facility
operation and to estimate the resulting atmospheric radon concentrations at on-site and off-site
receptor locations {Ref. 35). The estimated concentrations were well below the anmyal 3 pC:#i
criterion at the fence line and 0.5 pCu’l at the other critical receptor locations.

4.2.1.2 Weldon Spring Quarry Diffuse Source Assessment -

The Weldon Spring Quarry is a 3.6 ha (9-acre) Limestone quarry located appreximately

- 6.4k (4 miles) south-southwest of the chenteal plant area. - The quarry 1s-essentiaily in-aclosed-

basin;, surface water within the rim flows to the quarry floor and imto a pond that covers
approximately 0.2 ha (0.5 acre). The quarry was used as a disposal area for DNT and TNT

process wastes, uranium, radium, and thorum residues; the associated daughter products from

on-site and off-site processing of uranium and therjum; and building rubble and soils from the
demolition of a8 uranium processing facility in St. Louis.

The quarry bulk waste contains radiological and chemical contaminants including uraninm,
radium, thorium, metals, nitrates, PCBs, semivolatile organic compounds, nitroaromatics, and
asbestos. Characterization of the quarry soils was completed in support of the Feasibility Study

for Management of the Bulk Waste at the Weldon Spring Quarry (Ref. 4). The radionuclide

concentrations ranged from background levels to 1,600 pCifg for U-238; to 2,780 pCifg for
Ra-226; to 36 pCifg for Th-232; to 2,200 pCifg for Ra-228; and to 6,800 pCifg for Th-230
{Ref. 5). The quarry bulk waste was removed and placed at the Temporary Storage Area (TSA)
in 1996 and residual radioactive contamination remains at the quarry. The TSA is further
discussed in Section 4.2.1.3.
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- 1998,
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4.2.1.3 Weldon Spring Chemical Plant Diffuse Source Assessment

- The Weldon Spring Chemical Piant diffuse source encompasses 87 ha (217 acres) on .
which the Ash Pond storage area (APSA), four raffinate pits, the temporary storage area (TSA),
and the material staging area (MSA) are located. Airborne emissions from the site chemical plart

building material/debris, and resuspension of radioactive particulates from site c:-peratmna such- as

the chemical plant due to the transformation of Ra-224 and Ra-226 (progeny of Th-232 and
[J-238), into Rn-220 (thoron gas) and Rin-222 (radon gas).

Characterization of the buildings ard chemical plant soils was completed in support of the
site remedial investigation {Ref. 7) and the chemical plant feasibility study (Ref. 36). Radiological
contaminants at the chemical plant are uranium and thorinm and their associated progeny.
Concentrattons in bulk samples collected from buildings ranged from background levels to 20,000
pli/g 1J-238; 190 pCifg Ra-226; 5,400 pCi/g Ra-228; and 540 pCi/g Th-230. Concentrations in
soil samples collected at the chemical plant ranged from background te 2,259 pCifg U-238; 452
pCi/g Ra-226; 155 pCi/g Ra-228; and 123 pCifg Th-230.

The raffinate pits characterization indicated that the average radionuctide concentration
for the four pits ranged from 540 to 840 pCi/g uraniutn; 2,500 to 27,000 pCi/g Th-230; 60 to

volume of sludge is estimated at 143,000 cu yd.

Particle analysis and a lung solubility study was conducted using bulk samples from the

an approximately 8-acre gravel pad and incorporates a nmoff collection system with a 0.8 acre
retention pond. The building materials placed on the MSA were either washed, wet wiped, and/or
HEPA vacuumed to minimize removable contamination. This was done to minimize migration of
contaminants via air and precipitation run off

The APSA is approxumately 17 acres and was developed to temporarily store radioactively
contaminated waste and certain chemically contaminated waste generated during remedial
activiites. The waste materials stored at the APSA include chemical-plant building demolition
materials such as roefing, asphalt, concrete, rock and soif; contaminated chemical plant soils, - and
Vicinity Property 9 soils. '

The sludge transfer from Raffinate Pits | and 2 and the Raffinate Pk 4 sludge
consohdation is scheduled fc-r comple:tlon m 1997 and therefore should not constitute a source in
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In the spring of 1998 disposal cell waste placmnem. d;ﬁeratinns will begin with the principal

 materials being wood chips and contaminated materials from the APSA and building materials

from the MSA_ Also, the C58 is scheduied for g;ruut production and subsequent placement in the
disposal cell. These activities constitute sources in 1998,

4.2.2 Airborne Monitoring Frograms -

To effectivély monitor the diffuse sources present at WSSRAP, three air monitoring

_ programs will be utilized: site specific monitoring, perimeter monitoring, -and -critical receptor
“monitoring. These three programs are: designed to meet. the requirements for airbome efftuent

monitoring and environmental surveillance as specified in the Regufarmy Gruide (Ref 4) and
Department of Energy Orders 5400.1 and 5400.5.

Based on the scheduled activities at WSSRAP for the year 1998, appropriate changes io -
the air menitoring program are planned. Due to the potential of radioactive airborne particulate
and radon releases associaied with waste placement in the disposal cell, additional low volume air
pasticulate stations, alpha track detectors, and electret radon rnc:-mtonng stations wili be installed
around the disposal cell and the eastern site perimeter. - :

Air particistate monitoring and radon monitoring with electret detectors will be performed
adjacent to the Katy Trail during the Southeast Drainage remediation activities which are
scheduled for completion in March 1598,

Periodically, continuous radon gas and daughter monitoring will be performed in the work
area during work activities, In all possible cases, engineering controls such as the use of water to
control airtborne particulate emissions will be utilized. Enist control will include the use. of water
and possibly foam., :

Locations, equipment, sampling time, minimum detection levels, accuracy, and
investigation levels are discussed in the site specific, site perimeter, and critical receptor
monitoring program sections of this plan, Investigation levels have been established for airborne
particulate, radon, and total dust concentrations. Sample location heights, proximity to
obstructions, and linear ﬂuw rates are alse discussed in the individual monitoring progiam
sections.

4.2.2.1 Site Specific Monitoring Program

. As mentioned in the chemical plant site source assessment, the large diffuse source is
made up of a number of smaller diffiuse sources that include wind blown. resuspension of
radioactive particulates from contaminated soils and resuspension .of radicactive particulates due
to site remediation activities such as raffinate shidge consolidation, dredging, dewatering,
consolidation of sludge, disposal cell waste placement and raden emissions from raffinate pits,,
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. Although there is a potential for resuspension of radioactive particulates due te natural
meteerological occurrences, it is much less than the potential for resuspension due to site-
- remediation activities. In order to assess the contribution of site.remediation activities to the total
aitbome emisgions from the chemical plant, site specific monitoring will be-utilized. Site specifie
monitoring will use mobile air particulate samplers and total dust monitors to measure. the

- girborne radicactive particulate and dust concentrations respectively. Radon/thoron gas-and
' 'prngen}r moniters will beused-to-measore raden:gas.and- pmgmy"mnmnmmns P e

-Site spe-clﬁc mc-mtunng, in addition to -providing ‘data- conceming. the contribution- of
specific activities to the total airborne inventory, wili provide faster feedback concerning the
effectiveness of engineering contrals and data concerning dispersion patterns. Filters from site- -
specific radicactive airborne particulate monitors will be collected on a daily basis as compared to
weekly for the perimeter samplers. The total dust monitors will provide instantanecus airborne
dust concentrations. The continuous radon gas and progeny monitors are capable of hourly
measurements. Electret radon gas monitors may be used for short term measurements of 2 days
1014 days and are dependent on the radon concentration.

Radiocactive airhorne particulate samplers may be placed at the work zone perimeters. The
number of samplers used will be commensurate with the potential for above background.
emissions. ‘Iu addition, a group of site specific samplers may.be used to monitor separate work
activities that are in relatively close proximity to one another. This will facilitate more efficient
use of site specific samplers and maintain air monitoring coverage for all the activities. Total dust
measurements will be taken within the work zones as -needed to -measure. total. dust
concentrations. Radon/thoron gas and progeny measurements will also be collected within the

wotk zones when there is a significant potential for elevated concentrations.

When possible, the radicactive airborne particulate samplers will be placed in areas. that
are free from obstructions or conditions that could effect the air sampling results. ‘These samplers
are usually. placed twice the distance from an- obstructién or striacture as the obstruction or
structure is high (1.¢., an air sampler would be placed 3 m [10 ££] from a 1.5 m [S'1] tall trec). In
addition, the samplers will not be placed, if possible, in areas that are prone to dusty conditions,
such as nearby busy roads or active equipment. Total dust moritors will be used as needed to
perform instantaneous checks of total airbome dust concentrations during work activities to
confirm that engineering controls and good work practices are eﬁ‘ectwe :

Equipment that will be used for site specific radicactive airborne particnlate sampling
includes a portable air particulate. sampler with a filter kolder and a vacuum pump, a rotameter, &
filter, a portable power supply, and an air sampler stand. Equipment used for site specific total
dust measurements includes a total dust monitor and data logger. Equipment used for the radon
gas and progeny measurements includes continuous radon gas and progeny monitors, electret.
chambers, alpha track monitors, associated weather housings, gas. drying tubes, portable data
printers, and an electret voltage reader.
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The portable air samplers that will be used for site specific radioactive airborne particulate
sampling are low volume, carbon vane, oilless vacuum pumps. The low volume pumps generally
- operate at approximately 40 /minute (1.4 cu fifmingte). The linear flowrate for the low-valume
air samplers (vclume sampled per unii time divided by the filter area) is approximately
23 m/minute (7 fYminute). The total dust monitors that will be used are zelf-contained aerosol -
- momitors whose sensing principle is based on the detection of scattered electromagnetic radiation
in the near infrared range. ' :

The continuonus radon -pregeny monitors -will be- portable,- fully automated instruments
capable of continuously manitering for radon and thoron daughters. The radon progeny monitors
use a silicon barrier diode detector to detect radon and thoron daughters that are deposited on a
membrane filter with a 0.45 pm pore size. The continuous radon progeny mornitors have internal
data storage capabilities. The data can be retrieved through a portable printer or obtained from
computer’s data storage. The sensitivity of the continnous radon progeny monitors is 1.0 mWL.
The accuracy for the comtinuous radon progeny menitors is within +i0% of the measured
concentration. The continyous progeny monitors will be calibrated annually and operated in
accordance with the applicable standard operating procedures.

The continuous radon gas monitor is a portable, fully automated instrument capable of
continnously monitoring for radon and thoren gas. 1t has a hemispherical internal cell of 0.7 Her, -
coated on the inside with an electrical conductor. A solid state alpha detector is placed at the
center of the hemisphere. The high voltage, therefore, creates an electrical field in erder to detect
the radon/thoren gas. The continuous radon monitor has internal data storage capabilitics. The
data can be retrieved through.a portable printer directly or obtained from-the computer’s data
storage. The sensitivity of the continuous radon gas mouitors is 0.1 pCi/l. The accuracy for the -
continuous tadon monitors is within £10% of the measured concentration, The continuous radon

-gas moniters will be. calibrated annually -and operated in accordance -with: applicable standard -
operating procedures. ' '

: A rotameter, calibrated to Naticnal Instilite of Standards and Testing (NIST)
specifications, is used to set beginning flow rates for the poertable radicactive airbome patticulate.
samples and to measure ending flow rates for each sampling period.  Monitor flow rafes. can
change due to filter dust loading or ambient temperature changes. If the ending flow rate change
is greater than +20% of the beginning flow rate, the flow meter will be evaluated to determine if
service is required. The data will be flagged and flow rate change noted when the data is
reported.

The portable radicactive airborne particulate sampler pumps will not be leak-tested,
because the flow rate is determined by placing a rotameter in the line-between the filter assembly
and the pump. Pump leakage will not affect the flow reading, which is made on the air passing
through the filter to the pump. In addition, the Regulatory Guide (Ref 4} and Environmental
Protection Agency Methods 5 and 17, for measurement of airborne particulates, specify thai the
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filter head assemblies need only to be desugned and inspected to minimize leakage around the
filter,

. The filters that will be used for the low-volume samplers are a- membrane -of mixed
cellulose esters which has a high collection efficiency and minimum alphs burial-loss. These filters
have a pote size of 0.8 um and are 47-mm (1.85 in} in diameter -and the- filter media retains
99.98% of dioctylphthalate particles with an aerodynamic mean diameter of 0.3 pm.at 32 l/minute-
(1.1 cu f/minute) across a surface area of 100 cm® (15.2 in*). The samplers will be placed on
portable stands at a height of approximately 0.8 m (2.5 ft) off the ground. The air samplers will
be placed at 0.8.m (2.5 {t) rather than 1.5 m (5 ft}, as specified by the Environmental Protection
Agency, due to the weight of the pumps and the safety problems that would be brought about by
placing the pumps 1.5 m (5 ft) off the ground. The 1.5 m (5 ) height would require personnel to
lift the pumps, which are relatively heavy and will be mioved frequently, above their heads. In
addition, the stands would have a high center of gravity, making them susceptible to tipping in
strong winds, Dug to the preximity of the portable moritors to the work area, placement of the
monitors at a lower height would provide conservative measurement of fugitive dust and any
subsequent dose assessments.

There is limnited electrical service in the mntrulleﬂ area of the chemical plant where the
- portable air samplers will generally be used; therefore, portable generators will primarily be used
to power the air samplers.

The minimum detectzable concentration that will typically be achieved during site-specific
monitoring i3 approximately 5.0E-14 uCi/ml. Because work activities may not always have a
duration long enough to collect a large sample volume, a sample’s minimum detectable
concentration may be higher than .the typical minimum detectabls concentration of
© 50E-14 (- Climl. Whenever possible, ¢ large sample volume-will be coHeeted in order to-reduce
the minimum detectable concentration.

At one standard deviation, the total typical uncertainty associated with a site specific
radioactive airbome particulate sample at & concentration of 2.4E-14 uCifmt is approximately
8E-15 pCifml. The total sample uncertainty is dependent on the uncertaiity associated with 2
number of sources, which include the sample volume, detector calibration, equipment efficiency,
background count rate, and sample count rate.

After samples are collected, the filters will typically be stored for a minimam of five
working days before they are counted to allow for decay of the short-lived radon and thoron’
decay products. The activity of the samples will then be counted on an alpha-scintillation detector
or a gas-flow proportinnal counter. The counting times will generally be 60 minutes. Since
detection sensitivity increases as counting times increase, longer cmmtmg times may be used o
. achieve a lower minimum detectable concentration.
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Quality control procedures that will be implemented as part of the site-specific monitoring
program include the calibration of instruments, source and background counts, recounts of
samples, review of documentation, and adherence to standard eperating procedures {SOPs). The
quality control procedures are intended to check the accuracy and validity of the data,

. Calibration will be required for the alpha-scintiliation and gas-flow proportional detectors
and the rotameters. The- alpha-scintiltation detector will be calibrated a minimum of every
6 months using NIST traceable radicactive sources in accordance with the applicable SOPs. The
gas-flow proportional counter will be calibrated when repairs are made to the detector-or if-daily
checking of the detector indicates that the. instrament requires calibration. Calibration will alse be
m-accordance with the appiicable SOPs, The rotameter will be calibrated on-an annual basis to
NIST specifications using the BIOS International Dry Calibration technique, The total dust
monitors will be referenced checked with a NIST traceable reference scattering standard prior to
each use,

Daily source and background counts will be made on the alpha-scintillation and gas-flow
proportional detectors in accordance with the applicable SOPs, and these count results will be
compared to the calibration results. If the daity check results for the instruments are within three
standard deviations when compared to the results obtained during calibration, or within control

. limits as generated by the gas flow proportional software package, the instruments will be put into-

service. Instruments failing the daily background and/or source check will be taken cut of service .
a3 described in the applicable WSSRAP standard operating procedure, :

At least one in 20 radioactive airborne particulate samples wilf be recounted and the _
results compared to the initial count results. The precision between the two saniple counts wil be-
calcuiated and the results kept on file,

A rteview by an individual, other than the sampler, of the sample documentation and
caleulations will be required as part of the quality control procedure. The reviéwer will be
responsible for ensuring that the documentation is complete and the caloulations correct.

4.2.2.2 Site Perimeter Monitoring

A perimeter monitoring program will be in place to monitor airborne emissions from the
chemical plant area and the quarry, which encompass soils with above background radiomiclide
concentrations. The Weldon Spring Chemical Plant perimeter monitoring program includes the
use of seven radioactive airborne pasticulate sampler locations (Figure 4-3), ten alpha track radon
detector locations (Figure 4-3), and six electret radon detector locations (Figure 4-3 and 4-7).
The Weldon Spring Quarry perimeter monitoring program includes two radicactive airborne
particulate sampling focations and two alpha track radon detector locations (Figure 4-4). The
high volume radioactive airborne particulate monitors are discussed in Section 4.2.2.3. The
background mohitoring station, which includes low and high volume air particulate samplers, two

DCOEORIZ1548-424, Rov. § &1




ENVIRCNMENTAL MONITORING FLAN 01 1498

pairs of alpha track detectors and & pair of electrets, for radon and thoron detection, is located at
Daniel Boone Elementary School in New Melle, Missouri (Figure 4-6).

. Modified alphia track monitors are instalied at most of the stations around the WSSRAP

-.and the. background..station along with the regular alpha track radon..monitors .in. prder. to

. differentiate Rn-222 and Rn-220 {thoron) concentrations {Table 4-8). Electrat theron detectors
.are also used at.some.of the electret Stations with: radon. gas. electret detectors to monitor the.
thoron concenteations.  All the locations are summarized in Tables 4-7, 4-8; and 4-9, and shown
on Figures 4-3 through 4-7. In addition, portable radioactive airborne particulate samplers may
be deployed depending on the current work activities.

The moritors will be used in conjunction with site specific monitoring to estimate the total
airborne emissions. The use of air monitors at the chemical plant and quarry perimeter, in
conjunction with site specific monitoring, is the most effective way to monitor airborne emissions

from the project. '

The sources described in the source assessment are primarily ground sources. Sources
such s stacks or vents that release radioactive material at a significant distance above the ground
- have the highest measured-concentrations at ground level some distance from the source. -This
occurs because it takes time for the material to reach the ground, and as the material falls, it is
driven from the source by the wind. Ground sources have the highest concentration measired at
the ground level at points closest to the source; therefore, the highest concentrations that leave
the chemical plant and quarry are at ground level.

_ There will be seven permanent radioactive air particulate monitoring stations at the-
chemical plant site (Figure 4-3). These monitors will generally be equally spaced along the
perimeter fence with distances ranging from approximately 76 m to 610 m {250 f& to 2,000 f1).
As the site perimeter fence is moved to accommodate remedial activities, any affected periméter
monitoring stations will be repositioned. to remain adjacent to the fence line. Because the
potentiat for airborne emissions is low, any airborne emissions that do occur will be intermittent
and have low concentrations of radicactive air particulates. Hence, the use of seven perimeter
monitoring locations is consistent with the low potential for exposure to the general public.

There will be two permanent perimeter radioactive particulate. monitoring stations at the
quarry {Figure 4-4). Monitoring statior AP-1009 is located on the northeast upper rim. This
location historically has indicated the greatest radioactive particulate concentrations. Monitoring
station AP-1017 is located south of the quarry water treatment plant and is closest to the Katy
Trail, used for hiking and biking. This monitoring location will be used to assess potential
radiation exposures to users of the trail. Monitoring station AP-1015 may be used if quarry
residual remediation activities have the potential for off-site releases of above background
radioactive particulates. '

DOEFORSZ1648-424, Raw. B . a2




N " STORAGE AREA

’ LW AND HIGH VOLUME AIR -
PARTICULATE MONITORING LOCATION
AND ALPHA TRACK RADON GAS

@ ALPHA TRACK RADON GAS
MONITORING LOCATION

| 2\ LOW VOLUME PERMANENT AIR.
] LOW VOLUME PORTABLE AR .

[l ELECTRET RADON GAS
MONITORING LOCATION

0 SO0 1000 FT

0 15%4 3048 M
SGALE

A\
%\ A RP-3003 h"&"* N\
; nn-anu*r’

Q”}’ .!_.v-- aaaaa __-?- 'E_“h.'Bp',:. |
Fi :

" A LOW VOLUME AIR PARTICULATE AND ALPHA
TRACK RADON GAS MONITORING LOCATION

FKBTI'EI;.II.ATE MONITORING LOCATION

. PARTICULATE MONTORING LOCATION

* ET-200f

DiSFOSAL CELL

. AP3014A % - koaaost
nn-amg% & RD-3008®

‘RADON AND ‘AIR PARTICULATE - -
~ MONITORING LOCATIONS AT

THE CHEMICAL PLANT AREA
" FIGURE 4-3
Weortes  DOEJORI21548-424 e AICPROAGI08SA

Y T [ T T




= 1
. .
. *"fﬂiP-‘lﬂOQ
WELDON-SPRING - /- -RD-1002
- DECON QUARRY /. pog
S PaD- — oo o TFENCE. .
. PAD QUARRY POND - - ",f INE P
T R
EQUALIZATION “Sepmaenreation =" - ==
. © N TANK -',,.d-" ,;a-:_,-*
Y - ul o
-f."--l--, ¥ - -
 eFRLUENT POND £2 - == Z7 N xaty AL
-~
OSAGE A - prusktroND 8257
- -
CRIEX L N AP1017 e
' WATER V" RI005 T
“TREATMENT x et
PLANT ' —
\i - (h_—h _L‘--J "/ LEGEND B
- ' 2\ HIGH VOUUME AIR PARTICULATE
MONITORING LOCATION :

|l ALOW NOLUME AIR PARTICULATE, . .
. -~ MONITORING LOCATION AND RADON: |
HAS MORITORING LOCATION.

RD-4007

'RADON:AND AR PARTICULATE
MONITORING LOCATIONS AT
ore THE QUARRY AREA =

0 300
0 914 i82.8 M. FIGURE 4-4
SCALE N .
NromMC:  DOE/OR/21848-424 [T AJOYI046/0894
B amia N ¥ weEs GN - MY 11119057




4 - LOW AND HIGH VOLUME AIR PARTICULATE
JAND RADON GAS MONITORING LOCATION

— W™= .; WATER TREATMENT PLANT

e
i

o
. — - CREEK _____
— "'-; ........ J"':nn’".ﬁ f,‘\\ '_,....-}S ........... e
| ;;. ) Lo, S J-"-_“ b = COUNTY
ey ey N A\ ROUTE K
2 |
N
| S ' . AUGUST A. BUSCH -
| - MEMORIAL CONSERVATION AREA Xy
1 | .
l © COUNTY S . FRANCES guostLL B 3
- -ROUTED - APA0OT M13 QL N
{ - RD-4001 ,., RD-4013 {”
| PR N st QP ET-4003 |
e ' W ET-4013 .ff AP-4006
| | -//;') RD-4003 \ |
1 { L5, ARMY RESERVE PROPERTY - (/" 'WELDON SPRING |~~~}
| = | CHEMICAL PLANT | -~
|RD-4005 ““490%&  RAFFINATE pri;s/V y
| | |
'WELDON SFRING ccﬂsenvmau AREA ROUTE '
S . ST.CHARLES COUNTY 3

MISSOURIRIVER - -

. cm ] | WELDON
RO _ SPRING
— = ' QUARRY . ¥
AMQ:LP*II \
~ nnma:r > i
<\ 7
I—f \: : L ! “\mw
- -.i TRAIL.
FEMME '
OSAGE .
CREEK /
LEGEND .
| @ -RADON GAS MONITORING : DFF—SITE«HADGN AND AIR
: LDCA'!'IDN

PARTICULATE MONITORING LDCATIONS

I - ELECTRETE RADON GAS STATION ' : FIGURE 4-6
0 1M e .
—— MRS DOEAOR/21548-424 [ ANPO2B/0ES4
O g 16KM- TR ToR: TP DI BT GLM oy 1111997




-l

- DANIEL BOONE
+  ELEMENTARY SCHOOL

. ' '| _
ET-a009—_}  /
AP-4012 _ c

~ ‘RD-4009 1=

. HIGHWAY F
LEGEND -
" () -LOW AND HIGH VOLUME AR
PARTICULATE AND RADON
GAS:MONFTORING LOCATION
[ - ELECTRET MONITORING LOCATION

BACKGROUND RADON-222 AND AlR.
PARTICULATE- MONITORING LOCATIONS - |

G . 128 25 MI
| -
0 0381 .O762KM . . FIGURE 4-6

' SCALE N . —.
) _ BCRONIT Wk -WM1543.42¢ ECHNT Nk ANPIOZEI0ESL

NI MmP BrA B T 1419797




ey

77 7o .,
»{r{’ /_/ g
2 o F
L/ f
L R
A N
i v % .
M N RAFFINATE
ALy '~., COUPITNOA
. \-‘\ +

—— e

-

@ ELECTRET RADON GAS
* MONITORING LOCATION

NOT TQ SCALE o~

-

E1ECTRET MONITORING LOCATIONS AT THE|

- WELDON SPRING RAFFINATE PITS AREA

FIGURE 4-7

T T DOE/OR/ZI5A8424 [T ARPROT0/0G84
DRI TCRY: X - | oo arvc GLN DATE 1119797




ENVIRONMENTAL MONITORING PLAN {11498

Table 4-7 Air Particulate Monitoring Locations

STATION LOCATION AIR VOLUME
: ' LOW - | HIGH
Chamlcal Plant Ares )
- AP-2001 Northeast eorner of site ) Yes ‘| Yes
AP-2002 A Morth perimeater of sile . - Yag No -
AP-2005 Southeast of Adminlstration Byllding Yes ¥es
AP-2025 Gate "C" N.E. perimetar of site ) - Yaz | Mo
AP-3003 Morthwest of Raffinate Pit 4 - Yeg - Mo
AP-3004 South of Raffinate Fit 3 and west of TSA ) Yoy Mo
AP-3014 Wast of Raffinate Pli 4 . - Y es5 Ma
Cluarry Area . '
AP-1008 Mortheast corner of guanmy -] Yes Mo
AP-1017 South of Quamy Water Treatment Plant Yaz [ [¢]
O11-5ite CHtical Recaptors
AP-4006 Franciz Howell High Schoci Yes | Yes
AP-4007 Busch Conservation Area ' Yas Ves
AP-4008 Army Site Guard House Yes s
* AP-A 1 - | Residence West of Quamy . ) . Yos hi-:-3
AP-4013 Francis Howell High School Annex ' Yas Yes
Background )
AP-4012 | Danial Boone Elamentary Schoal, New Melle [ Yes T
Table 4-8 Radon Track Etch Monkorng Locations
STATION | LOCATION | sTATION | LOCATION
1 Chemical Plant Arsa -

RO-2002* North perimetar of site - RE-3005* Southeast of TSA

RO-2004* Mortheast perimeter of site, adjacentte | RD-3007* South side of Raffnate Pit4 -

: - Highway-Departinent faclity - RD-3005 Eqst of Reffinate Pit 3

RO-Z2006* Southeast perimeter adjacent to RO-3008 Morth zide of Raffinate Pt 1

' Adminisfration Building '

RO-2007* East of Sthe Watar Traatment Plant RD-3010* West side of Raffinate Pits 1 and 2
RO-2025* Morth perimetsr of site : RD-3211 East slde of Raffinate Pis 1 and 2
RD-3001* Northwest of Raffinate Pit 4 RD-3012 South side of Raffinate Pit 2 .
RD-3002* West of Raffinate Pit 4 RD-3013 Southeast side of Raffinate Pit 4

. R-3033r South of Raffinate Pit 4 and west of 754 | RD-3014* North side of Raffinate Pit 3

RO-3004* South of TSA RO-A2015 Marth slde of Raffingte Pit 4

Quarry Area . ' )

RO-1002* | Mortheast corner of t:|ua=1rﬂ_.,-I I RB-1005 | Sevth of Quarry Water Treatment Flant
Off-Site and Background . '
RO-4001* Busch Consenvation Area RD-4005* West of Army site

RO-4007* Army Site Guard House RO-A007* Resdence wast of quarry _
RO Francs tHowall High Schaot RD-400g* Ctanlel Boone Elernentary Schoof, Naw

1 Mell=
RD-4013* FHHS Annex

* Indicates that modified alpha track monitors are installed.

BOE/OR/Z1 B4B-424, Rav. & T




ENVIRONMENTAL MONITORING FLAN _ : ' 011498

Table 4-8 Eiectrat Raden Gas Monitoring Locations

STATION | LOCATION . | STATIOM | LOCATION

CHEMICAL PLANT AREA.

ET-2004 Northeast perimeater fance ling ET-3008" East Berrm of Raffinate Pit 3

ET-2006 Southeast perimeter fence fine . ET-3008* - North Barm of Raffinate Pit 1
ET-2008 East perimeter fence line ET-301 0 - 1 West Barmt of Baffinate Pits 1 and 2 -
ET-3H Northwest of Raffinate Pit 4 ET-3011* East Barm of Raffinate Pits 1 and.2 -
ET-3001% MNorthwest Barm of Raffinata Pit 4 ET-3012* Bouth Berr of Raffinate Pit 2
ET-3002# - | West Berm of Raffinate Pit 4 ET-3013% .- . | Southeast Berm of RaMpate Pit4 -
ET-3003 Northwest of TSA ET-3014" Narth Barm of Raffinate Pit 3
ET-3004 Southwest of TSA ET-3015# Southwest of Raffinate P 3

ET-3005 South of TSA ET-3016# Boutheast of Raffinate Pit 3
ET-30064 Marth Berm of Raffinge Pits J and 4 ET-3017 West of SWTP

ET-3007T# Southwest Barm of Raffinate Pit 4 ET-3018 " Southeast of TSA,

OFF-8ITE AND BACKGROUND

ET-4DD3@, | Francis Howall High School ET-4009@ | Danlel Boone Elamentary Schoal

# tndicates radan, theron, and gamma measurements are performad:
* “indicates radon and gamma measurements are perfarmed,
& tndicates radon and thoron mezsursments are performed

There will be ten alpha track and six electret radon monitoring stations at the chemical -
plant site perimeter (Figure 4-3} placed approximately 122 mto 610 m {400 ft to 2,000 ft} apart.
Due to the characteristics of the chemical plant diffuse radon source, the density of radon
monitoring stations around the perimeter will be commensurate with the potential for causing. an
exposure from radon to the general public. Remediation of the chemical plant soils is not
expected to increase radon concentrations at the site perimeter. The storage of quarry bulk waste
at the TSA, the CSS operations (i.¢., grout production} and subsequent disposal cell operations
could potentially ncrease radon and thoron concentrationis at the site perimeter. As a result, the
perimeter monitoring stations near the temporary storage area and raffinate pits will be closer
‘together. An effective dose equivalent of less than 1 mrem was calculated at the nearést chemical
plant critical receptor with the highest potential for an exposure to the general public as a result of
radon emission from site operations (Ref. 33). Therefore, the ten alpha track and six electret
radon monitoring stations at the chemical plant perimeter will be sufficient to monitor potential
radon emissions,

Nine alpha track angd 13 electret radon monitoring stations will .be placed around the -
perimeters of the raffinate pits to measure radon and/or thoron levels during remediation activities
and dredging activities. Four alpha track and four electret monitors will be placed around
Raffinate Pits 1 and 2, and five alpha track and nine electret monitors will be placed arcund

Raffinate Pits 3 and 4 (Figure 4-3 and 4-7). These monitors will be placad approximately 60 m to -
367 m (200 ft to 1,200 {t) apart.
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There will be two alpha track radon monitoring stations, RD-1002 and RD-10035, located
aon the quarry perimeter (Figures 4-4 and 4-8), Monitoring location RD-1002 is located on the
northeast perimeter of the quarry and historically has indicated the greatest radon concentrations
at the quamry perimeter. Monitoring lecation RD-10035 is located south of the quarry water
treatment plant and will be used to assess exposures to users of the Katy Trail. Due to the

* completion of the gquarry bulk waste removal, -the radon. sousce -material -has been vittually
~elimingted. Therefore, the two alpha track radon monitoring stations-at the quarry perimeterwitt
be sufficient to moenitor potential radon emissions.

The number of radioactive air particulate and radon menitoring stations at the chemical
plant and quarry is in proportion.to the potential for emissions from the sources. In addition, the -
use of site specific monitoring will allow monitors to be placed such that the density of mt}mt@rs
will- be increased during activities with higher potential for airborne emissions.

Equipment for the site and quarry perimeter monitoring program includes luw-wluﬁe' '
radioactive airborne particulate samplers, a rotameter, scintillation detectors, a gas-flow
proportional detector, filters, alpha-track -radon/thoron detectors, and electret rad-:m"ﬂmmn
detectors.

The low-volume radicactive airboine particulate samplers at the chemucal plant and Guarry-
site perimeter Jocations are seli~adiusting, carbon-vane, oil-less air pumps. Each permanent
sampler is mounted in a weather-protective housing with a 110 volt outlet. Each temporary
sampler i mounied on a wheeled platform inside a protective housing. - The samplers have hour
meters to document the operational pericd, and regulators to maintain a constant flow.

The alpha track monitors are made of a plastic material and monitor both radon and .

thoron gas. The principle of radon/thoron detection is based on the production of damage tracks

. in the plasiic from passage of alpha particles from radon/thoron decays. The track density is
determined by manual or automated scanning and is proportional to the integrated exposure.
Processing and expeosure determination are provided by the vendor. The radon alpha track
detectors have a minimmim sensitivity of 0.2 pCi/l. The measurement uncertainty of one standard
deviation from the mean for the radon alpha track detectors is, as claimed by the manufaéturer,
#25% of the measured concentration, The detectors will be placed in pairs at each of the
locations, and will be exchanged on & quarterly basis. Modified alpha track detectors may alsc be
used in conjunction with standard alpha track detectors to distinguish Rn-220 and Rn-222 |
concenitrations, by anafyzing the relative response of paired sets of these detectors at each
monitoring location whete they are deployed.

The electret radon and thoron detectors operate by a filtered diffusion of ambient air intp
an electrically conducting plastic chamber, where alpha particle decay generates ions that are
collected by the charged electret. The change in electret charge is measured after the monitoring
period with a voltage reader. The surface charge of the electret is reduced proportionately during
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the monitoring peried with the integrated radon/theron concentration. Typically, the electrets are
deployed in pairs for a minimum of 14 days with 2 measurement uncertainty of +25%. The
minimum sensitivity for a 14 day exposure is approximately 0.4 pCifl '

A rotameter i3 used to set and measure the flow rate for the low-volume, radicactive

. aitborne: particulate samplers. . The-samplers will - be. . run--contismously -&i--a -flow -rate-of

approximately 40 Umioute (1.4 cu fi/mimne) with weekly filter replacement. Prior to changing
the filter each week the flow rate will be measured. After the filter is changed, the flow rate will
be adjusted as needed to 40 UVminute {1.4 cu ft/minute).  The starting flow rate of 40 Vminute
(1.4 cu ftyminute) will then be averaged with the eading flow rate, and the average flow rate used
to calculate the total volume of air sampled. If the flow rate changes by +20% during the -
sampling peried, the monitor will be evaluated to determine if service is required. The data will
be flagged and the change in flow rate noted when the data is reported. The linear flow rate for
the perimeter low volume air particulate samplers will be approximately 23 m/minute
(75.4 f/minute) at 40 Vminute (1.4 cu fi/minute). The site perimeter airborns particulate samplers
will not be leak tesied because the flow rate is determined by placing a mass flow meter in line
between the filter assembly and the pump, and the flow reading is made onty on the air passing
through the filter to the pump. Therefore, it will not be effected by pump leakage.

The fiiters used to monitor the site perimeter will be the same mixed-cellulose ester filters
used for site-specific monitoring. These filters are 47 mm (1.85 in.) in diameter, have a pore size
of 0.8-um and retain 99.98% of dioctyiphthalate particles with an aerodynamic mean diameter of
0.3 pm.

The perimeter air particulate samplers and the electret radon detectors will be placed at
approximately 1.5 m {5 ft) above the ground. The alpha track radon detectors and the continuous
radon progery monitors will be placed approximately 2 m (6.25 fi) and 1 -m (3.2 fi) above the
ground, respectively. With the exception of the monitors at the quarry perimeter, sampiers,
detectors, and monitors will be placed away from unusual localized eftects or other conditions
{e.g., large buildings, vehicular traffic, and trees) that could resuit in artificially high or low
concentrations.

The radioactive airborne particulate filters will be counted to determine gross alpha
concentrations using an alpha scintiliation detecter or a gas flow proporticnal detector in
accordance with applicable SOPs, The counting times for samples will generally be 60 minutes.

Each sample will be collected for a period long encugh to ensure that a gross -alpha
minimum defectable concentration of 1E-15 pCi/ml can be obtained. Because naturally occurting
Po-210 and Pb-210 {daughters of Rn-222) exist in the atmosphere at concentrations on the order
of 2.5E-15 uCi/ml, obtaining a minimum detectable concentration less than 1E-15 wCifnl is of
little value due to the interference from Po-210 and Pb-210. In addition, the derived
concentration guide for Th-232, Class. W (most restrictive derived concentration guide for
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contaniinants at the Weldon- Spring site) is 7.0E-15 uCifml.  With a hackgrnum’i of -
2.CE-15 pCifml and a gross alphii aetivity of 1.0E-15 pCi/ml the -composite activity of
3.0E-15 pCi/ml is still Jess than the Th-232 derived concentration guide. The minimum detectable

© . concentration is dependent on sample volume {sample time multiplied by-the flow rate), the- -

- efficiency and background count rate of the instrument used 10 measure the activity on- the ﬁlter— :
and the sample and background count times, '

", At one.standard deviation, the total typical uncertainty associated with-a site. perimeter-air
+ particulate sample at 2 gross alpha concentration of 8.7E-16-1Cifml-is 3:0B-16 uCi/ml. -The total
. sample uncertainty is dependent on the unceriainty associated with the volume sampled, detector:
calibration uncertainties with the determination of detector efficiency, and detector background
count rate, as well as the uncertainty associated with the sample count rate. Uncertainty may vary
because different detectors are used, and because of variations in the other sources of uncertainty.
1E-16 uCi/ml represents a typical uncertainty achieved with a sample having a gross alpha
concentration of 1E-15 pCi/mt, '

The investigation level that will be established for the perimeter air monitoring program is’

- based on a one-tait hypothesis test which. compares the data callected at the background station

. with the data from a particular monitoring station. . The test uses background data collected from.

the previous 104 weeks to determine if-a particular momtcnnng station's data is different-than
backgrcund at the 95% confidence level,

‘Because the alpha track radon detectors will be collected on a quarterly basis : there will be-
only. four data points per year per location. The alpha track radon detectors will be compared to. .
~ the average of the background station results only on an anmnual basis. Also during each -
monitoring period, the results from electret radon detectors collected from the WSSRAP fence
. line.and the offsite station will be compared to the background station results. If the results-from-
~ a momitering location are found to be statistically gieater than the results from the background
stations, an investigation will be conducted to determine the source of the above background -
concentrations, with the exception of the TSA and raffinate pit monitoring stations, which are
historically greater than background because of the radiologically comtaminated material in these
locations, '

The quality assurance/quality control procedures for the low volume air particutate
samplers will be the same as those described for site specific meonitoring. The quality assurance/
quality control procedures that will be implemented for the continuous raden progeny m{:-mtors
include calibraticn and standard operanng procedures.

The quality assurance/quality conirol procedures that witt be employed for the perimeteér
alpha track radon detectors include duplicates, spikes, chain-of-custody and. laboratory
authotization forms, field sheets, and review of vendor data. The pair of alpha track radon
detectors placed at each location will serve as duplicates. At least three splkm (alpha track
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"detectors expnsed to & known source) will be retunmd to the vendor for analysis on a quatter]:,f
. basis. Il addition, field sheets will be used during deployment and recovery of the radon track

etch detectors to document detector locations and any unusual occurrences. Chain-of-custody
and laboratory authorization forms will be filled out in-accordance with the applicable standard -
operating procedure In érder to track the radon alpha track detectors. Finally, the data re-::ewﬁd '

from the vendor will be reviewed for anomalies.

The quality assurance/quality control procedures used .for the electret raden detectars.
include duplicates, reference electrets, gamma exposure rate measurements, field sheets, and data
review. A pair of electrets used ai-each menitoring location will serve as duplicates.. Field sheets-
are used duting depleyment and recovery of the electrets 1o document detector locations and any
unusua!l occurrences. High accuracy reference electrets are used to check the accuracy of the
voltage reader. Gamma exposure rates are calcutated in each electret’s measurement period
based on the results of gamma electret measurement in locations with expected elevated gamma
radiation. Finally, the data is reviewed by a second party for anomalies,

4.2,.2.3 Critical Receptor Monitoring

The most accurate method of dose calculation at rearby receptor points is through the use
of actual concentration measurements at those locations. Measurements from nearby receptor |
peints and/or critical receptors are an important element in determining the emissions from the
chemcal plant and the quarry when used in connection with site specific momtoring data and the
perimeter air monitoring data. Criticdl receptor locations are defined as those at which individuals
abide or reside, and where the potential 15 high for elevated concentrations of radionuclides to
oceur during remediation of the site. The sites that were selected as critical receptors are located
within ! kmn (0.6 i} of the site where members of the public may spend at least & hours per day
for a significant fraction of the year. The critical receptors will be monitored in accordance with
the National Emission Standards for Hazardous Air Pollutants (NESHAPs) plan which has been
approved by the TJ.5. Environmental Protection Agency, Region VII,

Critical receptor locations AP-2001, AP-4006, AP-4013, AP-4007, AP-4008, and-
AP-2005 (Figures 4-3 and 4-5) are strategically located to tmeasure radioactive airborne emissions
from the chemical plant at points where maximally exposed individuals reside or abide. Station
AP-2001 13 at the common boundary of the chemical plant and Missouri Highway Department
Maintenance Facility. Station AP-4006'is located at the Francis Howell High School. Statien - -
AP-4013, which was installed in August 1997, is located at the FHHS Annex. Station AP-4007 is
located at the August A. Busch Memorial Congervation Area. Station AP-4008 is located at the
U.S. Army Reserve and National Guard Training Area. Station AP-2005 is located adjanent to
the WSSRAP administration building, '

Critical receptor location AP-4011 (Figure 4-4) is strategically located approximately

0.05 km {0.03 miles) from the nearest residence and 0.2 km (0.12 miles) west of the quarry.
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Station AP-4012 (Figure 4-6) is lncated at Daniel Boone Elementary School. Because Daniel
Boone Elementary School is located approximately 12.9 km (8 miles) from the chemical plant and
11.3 ki (7 miies) from the quarry the data from AP-4012 is used to establish background levels:

 QOther facilities and areas of concern(i.e., the $t. Charles County water treatment-plant, the
“ residence west of the August -A. Busch Memorial Conservation- Area; -and-the Weidon: Spring
Heights subdivision) are located near the site; however, because of the greater distance, and.
because previous monitoring data from closer critical receptor locations indicate with 93%
confidence that there has been no above-background radioactive airborne concentrations, these
areas are not considered critical receptnrs

Monitoring equlpment at all the critical receptor locations- includes high volume air
samplers, low velume air samplers, and alpha track radon detectors. Electret radon monitoring is
utilized at critical receptor location AP-4006 (Francis Howell High School) and at the background
station AP-4012 (Daniel Boone Elementary School). The high volume samplers have heavy duty,
turbine-type blowers and feature electronic controllers that automatically adjust the speed of the
sampler to correct for vasiations in line voliage, temperature, pressure, and filter loading.. The
low volume air monitoring equipment at the critical receptors will be just as those used for the site
perimeter monitoring program, The aipha track and electret radon detectors are the same as
those used in the site perimeter monitering program (Section 4.2.2.2).

A volumetric flow meter will be used to measure and set the flow rates of the mgh-voluime
air samplers. - The high-velume air particulate samplers will run contimously at 950 1/mimite
{33.6 cu f‘minute). The linear fiow rate for the high-volume air particulate samplers is
48 m/minute (157.4 fminute). The flow rates for each high-voiume air sampler will be checked at
the end of each week, and then readjusted to the desired rate after the new filter is installed. The

. . start and finish flow rates will -be averaged, and. the average.will be. nsed to.calculate the total .

volume sampled. If the flow rate changes by more than 20% during the sampling period, the |
menitor will be evalnated to determine if service is required. The data will be flagged and used
for qualitative purposes only,

The high-volums air samplers use 203 mm by 254 mm (8 in. by 10 in.) glass fiber filters
that have a mean dioctyiphthalate efficiency of $9.9%% for particulate diameters of 0.3 um to
0.4 pm. '

_ The low-volume air particulate samplers and continupus raden monitors will be placed at
. the same height specified in Section 4.2.2.2. The high-volume samplers have a sample height of
. approximately 1.2 m (4 ft). In addition, the monitoring stations will not be located in proximity to
unusual localized effects or other conditions {(e.g., large bu:idmgs vehicular traffic, or trees) that
cﬂuld result in artificially high or low concentrations.
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On a quarterly hasis, each of the 13 weekly filters from the high-volume air particulate
- gamplers ai critical receptors and at the background station will be. composited by location. The
composite sample will then be dissolved and divided into three aliguots. The 24 composite

samples (three aliquots from eight sampler locationsy will be analjrzed for Th-228, Th-23(}
Th-232,, Ra-228, Ra~226, and total uranium.

The investigation level for the critical receptor :mnituring ]ncatiuns will be high-volume
sample concentrations greater than the annual background concentration.. The. monitoring resulis-
from each location will be compared to the background. station results using a statistical test.. If
|. the annual average concentration of -one station is found-to be statistically different than-the
background concentration, an investigation will be conducted to deteriine the validity and/or
source of this difference. '

The quality control program for the high-volume air samplers will include spikes,
duplicates, and blanks. With each group of high-volume sampler filters sent for radiochemical
analysis, two sample groups of high volume filters will be spiked with known activities of Th-230,
and two sample groups of filters will be spiked with known activities of natural uranium (U-?fiS,
1J-235, and UJ-234 in natural activity ratios). Since each filter composite collected at critical
receptor locations is split into thirds, these thirds wall serve as duplicates.

Field blanks will be collected each week when filters are exchanged. A field blank is an
unused filter that the technician takes to the field during filter installation. In addition, another
- unused filter will be collected directly from the filter package. The two sets of blanks will also be
composited and analyzed radiochemically Results from the blank composite will be used ta
identify field or lal:u::rratm'jr contaminiation of filters,

- ww In addition t0 the system of spikes, duplicates, and blarks, the radieanalytical analyses will--

be evaluated for internal consistency. At the site, U-238 and U-234 are in secular equilibrium,
Therefors, uranium concentrations on air filters should also be in equilibrium. In most cases,
Th-228 and Ra-228 are also in secular equilibrium,

The high-volume sir particulate samplers will be operated in accordance with the
applicable standard operating procedure. The standard operating procedure specifies how filters
are to be handled before, during, and after collection.

4.3 Asbestos Monitoring

Site perimeter air monitoring for asbestos will be routinely performed only when activities
imvolving disturbance of asbestos are taking place. Perimeter asbestos monitoring locations at the
chemical ‘plant and at the quarry are the same as those used for radioactive air particulate
monitoring (Figures 4-3 and 4-4). At least two perimeter asbestos monitoring stations will be
used, one upwind and the other downwind from activities involving handling of asbestos. A
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determination of which monttoring stations to use will be based on current metecrological
conditions during asbestos handling activities. - During -activities involving handling of ashestos. st
- the chemical plant, an asbestos monitor will be placed at the Francis Howell High School, in the
same location as the radicactive airborne particulate monitoring station.

‘When activities involving asbestos handiing are being performed at ‘the site, daily asbestos’

monitoring will be performed in the immediate work area. Samples from the perimeter asbestos

“. . moonitoring stations and from the Francis Howell High School monitering station-will be-coleeted-
on a weekly basis. If elevated levels are detected at any of these monitoring locations, the results.
-from the adjacent and immediate work areas will be reviewed in relation to the elevated levels and.

pertinent data will be included in the Weldon Spring Site Environmental Report for Calendar

Year 1998.. At this time, the only pessible asbestos related work activity scheduled in 1998 is the

waste placement at the disposal cell, which will start in the spring of 1998,
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5. METEOROLOGICAL MONITORING PROGRAM

This section describes meteorological measurements, meteorological instrumentation, and
computer medeling capabilities that support the environmental surveiflance, emergency response,
and other program functions at the Weldon Spring Site Remedial Action Project {WSSRAP).

~The meteoretogical station-is located along the cestern perimeter-of-the-chemical plant-site-tnere
- than 122 m (400.8) from the nearest building. (see Figure 5-1). . Based on.the relatively fiat jerrain

in the area and comparing on-site data with data obtained from regional sources (e.g., Lambert
Field/St. Louis International Airport), meteorological conditions measured at the station: are.
considered representative of those at nearby areas undergoing remediation. In the evemt of a
significant ioss of en-site data {i.e., greater than 24 houss of nussmg dats), data from Lambert
Field will be substituted.

Meteorological data obtained from the on-site station support WSSRAP environmental -
surveillance and other program functions, including:

. Emergency. response activities, by providing rﬁetenrﬂlugical informaticn i the
event of an unplanned chemical or radiological release.

. Atmogpheric  dispersion modeling and diffusion modeling to provide .an
environmental safety and health contribution to engineering design of site facilities.
_ This resuits in recorumendations for additional engineering controls as needed to
maintain welfare of site employees and the public, and to protect the environment

during remedial actions. -

» . Ecological studies, by providing rainfall, -temperature, and wind speed data for-
' determining water level fluctuations in lakes and wetland areas, performing foliar
vegetation absorption analysis, and reviewing agricultural data,

. Correlation of aguifer level fluctuations in the guarry and Femme .Dsage Slough,
- by providing precipitation data. This function aids in identifying the source of
fluctuating radicnuclide concentrations in area groundwater,

. Preparation of the following documents: Weldon Spring Site Environmental

' Report {issued annually), Effluent Information System/On-SHe Discharge
Information System Report, monthly monitoring reports, and several radionuckde
emissions and ambient air quality modeling reports.
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e Construction management activities, by providing wind speed data, needed for
compliance. with Occupational Safety and Haalth - Administration mqu;rements
{e.g., crane aperancn) '

. Mational Pollirtant Discharge Elnmnatmn System {NPDES) storm watey pe:mrt
-.-=&;}phcauﬂn, ‘by-providing precipitation data. : o

- w. .. Environmental ‘safety and hesith field nctivities, by - providing- temperature: ant
' relative unudity data clunng periods of extreme heat and celd. T]'us allows
assessment of heat or cold stress risks to field employees. :

. Ewvaluation of the placement of perimeter air monitors to ensure adequate
monitoring coverage during large-scale remediation activities.

. Correlation of above-normal perimeter air monitoring results with meteorological
"~ - coaditions, by providing periods of wind speed and directional data.

. Assessment of soil conditions for earth moving work, by providing precipitation
data to the Direct Hire Organization (EHO).

Based on the above applications and an assessment of present and fitture emission sources,
the WSSRAP meteorological station has been equipped to continuously record wind speed aad
direction at 10 m (33 ft} elevation ghove ground level, as well as, herizantal wind fluctuation,
barometric pressure, relative bumidity, incoming solar radiation, and precipitation intensity and
aocumulation.  The sensors are designied for and calibrated within measurement ranges capable of
encompassing: all credible meteorological conditions at the site. Other than the precipitation
gauge, which iy located within 5 m (16 ft) of the tower, sensors are ¢ither contained in a-
weatherproof instrumentation enclosure at the base of the tower or are mounted dlrectly on the
- LOWETL.

- The meteorclogical station microprocessor performs signal computations and
- electronically stores incoming data every 60 seconds. The data are then averaged once per hour
and subsequently downloaded in ASCII format several times & week and archived electronicaity.
Real-time meteorological data from the station is also accessible via telephone. When accessed, a
voice synthesizer announces the current wind-speed, wind direction, tem;._rerature, Telative -
humldlty barometric pressure, and ‘precipitation received since midnight.

" The WSSRAP meteoralogical monitoring pmgram in accordance w1th Pr{}cedure
ES&H 4.8.3, WSSRAP Meteorological Monitoring Station provides for scheduled maintenance
and calibraxi_nn of the instrumentation, sensors, and data acquisition system on a semi-annual
basis. . The semi-annval performance check and instrument calibrations-are performed by a
qualified meteorologist. A visual inspection of the station is performed weekly. Consistent
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maintenance and upkeep of the station has resulted in greater than 90% data TecOvery ot an
annual basis since the station was upgraded in late 1594,
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6. ENVIRGNM.ENTAL MONITORING PROGRAM ADMINISTRATION
- 6,1 Introduction

The preceding chapters give the rationale for collecting environmental samples at thie
Weldor Spring Site Remedial -Action Project (WSSRAP) and- discuss the- groundwater, surface
water, National Pollutant Discharge Elimmation System {(NPDES),- air, biological --and
-meteorological sampling programs.  This section describes the requiteménts for offisite
- laboratories, data review {accuracy and precision), comparison of data to-past- data-(statisticat
analyses), use of data in calculating human radiation doses, reporting, récords, and penpheral
 requirements.

.2 Laboratory Programs

Laboratories performing analyses for the environmental monitoring plan primanly use
Environmental Protection Agency Contract Laboratory Propram (CLP) analytical methods. For
certain analyses (such as radiochemical and wet chemistry} the laboraiories use EPA 600
(drinking water), EPA 900 {radiochemical analysis of drinking water), or & method that is
 reviewed and approved by the Project Management. Contractor prior to anslysis of a sample.
Contracted laboratories have each submitied a site-specific quality assurance projest plan to the
WSSRAP and have submitted controlled copies of their standard operating procedures. The
" quality assurance project plan and standard operating procedures are reviewed and approved by
" the contractor prior to sample shipment to the laboratory. Any changes to the standard analytical
-protocols or methodologies are documented in the contract laboratory’s controlled standard
operating procedures. All laboratories currently being used by the WSSRAP have had preliminary
* agsessments of their facilities to make sure they have the gapability and facilities to perform work
according to the specifications in their contracts. Quality assurance assessmetts are also .
performed to inspect the laboratory facilities and operations, to verify that the laboratories are
performing analyses as specified in their - contracts, and to -check that WSSRAP data
documentation and records are being properly maintained. .

Site-specific quality assurance project plans from laboratories define standard practices
aimed at ensuring that the laboratories are performing high quality work. Each plan is prepared in
accordance with the appropriate requirements of EPA QA/R-5 (Draft Interim Final), EP4
Requiremenis jor Quality Assuramce Project Plans for Environmental - Data Operations
(Ref. 22}. The laboratories demonstrate compliance with additional quslity assurance/quality
control requirements as specified in their contracts which include sample preparation and
analytical methods; calibration of instrumentation; periodic inspeciions, maintenance, and
servicing; statistical procedures to optimize precision and accuracy, corrective action programs,
participation in the external Environmental Protection Agency Performance Audit Program;
maintenance and storage of WSSRAP records, hardcopy. and electronic formatting; and
notification of nonconforming issues. )
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The laboratories' standard nperatmg procedures provide detailed . information sbout -
internal policy on standard analytical protocol on methods. These standard operating procedures
provide step-by-step instructions for performing analyticat work and for calonlating, reducing,-and
remrdmg peﬂmant information ah-::-ut analyses,

. . -The accuracy of chemmal and radiological analyses -of* samples e momtureﬂ by the
routine use of control samples. This is a requirement of many published protocols (i.e., those of
the Environmentat! Protection Agency) and is good laboratory practice. The accuracy-and
precision of sample analyses and -the frequency of collection -of quahtj,r control sampies is
summarized in the annual site environmental tepori.

Detailed information on the Project Management Contractor laboratory evaluations
program can be found in the WSSRAP Sample Managentent Guide (Ref. 23), the Environmernal
(Juality Assurance Project Plan (Ref. 24) and various ES&H Department procedures. These
programs give information about sample collection, data administration, and managemént
programs necessary to make the overall WSSRAP lahuratut}r program accuraie dnd reliable to the
data users. : '

6.3 Data Analysis and Statistical Treatment

Proper data analysis and statistical treatment practices are- essential to obtain quality
results from the effluent monitoring and environmental surveillance programs required by U-S:
Department of Energy Orders 5400.1 and 5400.5 and the Re,gm’arory Gmde {Ref. 4). Therefore,
it is necessary to developaplanto:

« - . Determing contarainant concenirations at each sampling location for each samphxg :
period, and evaluate the accuracy and precision of those concentrations,

. Compare the . contaminant concentrations at each sm‘rlpliﬁg location to previcus
concentration estimates and evaluate change.s or mcmlmstenmes in contaminant
levels.

. Compare contaminant concentrations at sampling locations to the established

regulatory or administrative limits or standards for those contaminants and/or
background concentrations. :

The WSSRAP has taken steps to establish appropriate investigation levels for
groundwater, surface water, and site effluems to achieve consistent review of environmental data - -
and initiation of appropriate and .timely action whef necessary. The criteria applied by the
WSSRAP to define the investigation ievels for all environmental moritoring data are described in
-several Environmental Safity and Health Department procedures. . The procedures Hsted below
direct the WSSRAP staff in the evaluationi of environmental monitoritg data, These evaluations

DOE/ORIZ1648-424, Rev, B 102 -




ENVIECOHNMENTAL MONITORING PLAN . . ' 0114593

include assessing data quality and detr::mﬁning whether a given datum exceeds specific action
~levels. Administrative procedures that must be followed when action levels are exceeded are also
defined. The procedures governing data review are:

ES&H 1.1.7 - Emvironmental Datg Review and Abave Normal Reporting

ES&H 4.6.1 - Envirormental TLD Deployment and Hondling

ES&H 4.6.4 - Constant Flow Low Volume Air Sampler Operation and Air Sample Filter
Handlfing

ES&H 4 6.6 - Constart Flow Hfgﬁ Volume Air Sampler Operation and Air Sample Filter
Hondling

ES&H 4.6.9 - Electret Radon and Thoron Gas Monitor: . Operation and Data Hmﬁfmg
' ES&H 4.6.10 - Operation of the Nifon RAD7 Radon Deiector |

ES&H 4.6.11 - Operation qf the Pylon WLX Working Level Manlf:‘ar
- ES&H 4.9.1 - Environmental Moniioring Data Verification

These procedures are intended fo effectively address Department of Energy gmdance
criteria for determining investigation lweia for environmental monitoring programs,

The statistical techniques used to evaluate and analyze the data are designed to
accommodate environmental data sets.  Such-data sets typically include skewed distributions -of-
time series data, variable analytical results, missing data, and data that are below . analytical
detection limits.
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6.3.1 Summary of Data Analysis and Statistical Treatuient Requirements

The following subsections summerize the prmedﬁrea for data analysis and statistical

- treatment of the environmental and effluent data. - Immediately upon rteceipt from the

verification/validation group all new groundwater, surfece water, and NPDES data are evaluated

- against the corresponding historcal data by the data user accoxding -to-Procedure ES&H .13

After these data have been reviewed. and verified by the Verification/Validation Group. .in

. -accordance with Procedure ES&H 4.9:1, they are entered into-the “WSSRAP- environmental
-datgbase. - Air-monitoring: data obtained from off-site laboratories; .as required by the NESHAP,

will be verified in accordance with Procedure ES&H 4.9.1.  Air monitoring data obtamed from:
the WSSRAP on-site laboratory will be handled in accordance with Procedure ES&H 2.6.7.

6.3.2 Variability of Environmental and Effluent Data

Data precisioﬁ and accuracy is a measure of the variability of analytical results. Careﬁsi '
design- and execution of the monitoring and laboratory programs can substantially improve the
quality of environmental and effluent monitoring data. :

6.3.2.1 Sources of Variability

Variability of data may arise from six sources: sample coitection errors, analytical errors,
statistical counting variations, data recerding errors, and temporal and spatial variability between
environmental samples. Efforts will be taken to minimize variability due to sampling, analytical,
and recording errors; however, variability due to statistical counting variations and enwrﬂmmmta[
factors (temporal and spatial) cannot be controlled. :

6.3.2.2 Estimaﬁng Aecuracy and Precision

The validation process wiil assess the accuracy and peesision of 10% nf the vahdatable
data points according to the WSSRAP data validation procedure (ES&H 4.9.2), National -
Emission Standards for Hazardous Air Pollutants (NESHAPs) air monitoring will be perforroed in
accordance with 40 CFR 61, which outlings specific requirements for the accuracy and precision
of each data set. The accuracy and precision of data obtained from the WSSRAP on-site

laboratory will be determined in accordance with Procedure ES&H 2.6.7. The annual site

environmental report will summarize the completeness, accuracy, and precision of the data.
Appendix B lists precision and accuracy requirements for laboratory analyses.

6.3.3 Review of New Environmental Datn and Testing for OQutliers
Review of new environmenta} data gncompasses comparison with historical trends and/or

action-level criteria. Data review is accomplished using a set of elementary statistical parameters
that are easy for the reviewer to calculate and are included in the data managemesnt sysiem
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software. The statistical procedures, which are described in ES&H 1.1.7, are intended to provide
a-consistent, simple method to screen analytical data for cutliers that require further investigation
and/or qualification and to detect data that exceed the action-level criteria (as defined in
Procedure ES&H 1.1.7). These procedures are not recommended for other applications, such as

. evaluating a datum for compliance with a regulatory level or seiting a confidence level about the -
- mesn, - For . these nieeds, :data. users .are referred to- the . Environmenial :Protection:_Agetcy. -

Guidance (Ref. 25).

. 6.3.3.1 Data Below the Limit of Detection

Data below the limit of detéction are mcluded i all statistical calculations conducted for

the purposes of data review except in special cases of high detection limits. A high detection limit

is a limit that exceeds the mean of the detected values or exceeds two times the mean of previous

detection limits for data sets that include only nondetects, QOne half the detection limit (DL/2) is
normally substituted for nondetects it statistical calculations supporting data review. Uncensored
data; when available, may be used directly in these statistical calculations provided the uncensored
value is greater than or equal to zero (Appendix [)). Because negative concentrations are not

possible in nature, all negative values will be identified as non-detect and may be included in the

statistical calcuiation after this cnnversi_un.

6.3.3.2 Elements of Good Practice

The review of data is documented in accordance with Procedurs ES&H 4.9.1, which -

constitutes a formal record that becomes part of the data verification package.

The electronic data management system facilitates tracking and documenting data quality,

{utliers (observations that do not-conform fo the pattern established. by other observations) that..

have been identified during the data review may be identified and tracked in the Data Reviewer

Qualifier fleld. Verification and-validation qualifiers are displayed in their own field as weli as

rankings for quality control samples. An extended comments field is available to add additional

~.comments on the quality of a datum. Field sheets, field data, and shipping information are also
stored in the system and may be retrieved by the reviewer to assist in evaluating data.

6.3.4 Treatment of Significant Figures
Calculations performed using the analytical data received from: the laboratory will follow

the accepted rules for significant figures. Resulis of calculations will not contain more significant
figures than the least precise value used in the calculation.
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6.3.5 Parent-Decay Product Relationships

. The delays associdted with the time between sample collection and sample analysis are
.. insiptificant compared to the half-lives of most radionuclides. (an exception being radon- and
‘thoron gas and their associated decay products) mutmely monitered at the Weldon Spring site.
- Therefore, it is not necessaty to take into account parent-decay times when-assessing the majority
of pareni-decay product relationships.

.Fer.radon.and thoron, however, working level resulis -are. ﬂunsideted--in.-cunjunuﬁuﬂz-wﬁha
radon and thoron gas concentrations to detetmine the degree of radicactive equilibrium between
radon and thoron gas and their respective decay product chains. :

6.4 Docimentation Requiregments

The WSSRAP recognizes numerous Depastment of Energy. orders, notices, and directives
in addition to Federal, State, and local regulations. Since the Weldon Spring site is a remedial
action project, rather than an operating facility, the distinction between applicable and
nonapplicable guidelines must be determined when interpreting these regulations. The project
must comply with appropriate regulations, write and distribute reports in a timely manner, and
maintain records properly. - The following Department of Energy Orders describe required
activities at the site: 02251, 02321, 54G0.1, 54(}{} 5, and 5482.1B. These orders are discassed in
the following paragraphs.

Departmem of Energy Order 225.1, Accident Investigations, outlines requirements and
procedures for investigating occurrences which may impact environmental protection, safety, and
health. Occurrences are categorized it three levels (emergencies, nnusual occurrences, and off-
- nermal occurrences). - In addition, POE Order 231.1, Enmvironmental Safety and. Health
Reporting, requires an annual report of any exposures of Department of Energy or Project
Management Contractor emplovees, nonemployee radiation workers, and visitors be sent to the -
Radiation Exposure Information Reporting System (REIRS).

Department of Energy Order 02321, Occwtrence Reporting and Processing of
Operations Information, defines a system of reporting occurrences listed in Orders 54003,
. 54841, 5480.19, 5480.23, 5480.30, 5632.7TA, 0360, 1, 5500 series annd 5400.13. Occurrences are
categorized into 10 groups: facility condition, environmental, personnel safety, personnel
radiation protection, safeguards and security, transportation, value basis reporting; facility status;
nuclear explosive safety, and cross category items and are divided into three categories in order-of
detreasing severity: emergencies, unusua! occurrences, and off-normal occurrences. The AManual
for Categorization of Reportable Occurrences (Ref 26) and Procedure RC-5, Occurrence
Reporting are also used to classify ocourrences.
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Department of Energy Order 5400.1, General Environmental Protection Progrom,
- requires that all Department of Energy facilities comyply with ait applicable Federal, State, and

" local environmental protection faws and regidations. Both environmental occurrences and routine

monitoring reporting are covered, Environmental occurrences. will -be reported as siated. in
DOE 5484 .1 and DOE 0232.1 in accordance with WSSRAP procedures.

Department of Energy Order 54005, Radiation - Protection of the Public and the

Environment, states that Department of Energy facilities will adopt. specific .standards and.

requirements that will not allow undue risk from radiation to affect the public or.the environment.

The WSSRAP has formulated its environmental protection program te meet the. r-eqmremenis of -

this order and the Regulatory Guide {Ref 4).

Department of Energy Order 548218, Ewmvironment, Safety, and Health Appraisal
Program, establishes a review. and appraisal program for the environmental safety and heaith
programs at the WSSRAP. There are six levels of appraisals and audits: - management appraisals,
technical safety appraisals, functional appraisals, internal appraisals, environmental surveys, and
environmental audits. Each appraisal and audit requires a quarterly status report, or a report as
atherwise directed on corrective actions. - Internal appraisals are performed, at the operating level,
by the Project Management Contractor Project Quality Department.

6.5 Plans

The following are summaries of WSSRAP plans generated in accordarce with Federal,
State, and/or local environmental protection laws and regulations, Executive Drders internal
Department of Energy policies, or agreements with other agencies.

6.5.1 Environmental Monitoring Flan

" The Emvirommental Monitoring Plan (this document) is produced in accordance with
Department of Energy Orders 5400 1 and 54005 and the Regulatory Guide (Ref 4) and details
environmental and effluent monitoring, sampling and analysis, This plan is required to be
reviewed annually and reissued at least every three years. '

Duﬁng the monitoring year, it may be necessary to alter the scope of the monitoring
program. In such a case, the changes in monitoring parameters, schedule, frequency, and/or
locations will be authorized by the Environmental Protection Group Manager with notification-
given 10 the Environmental Safety and Health Department Manager. All variances from the
program scope will be documented with a memorandum to project management and will be
reported in the anmual site environmental report.

DOE/OR/21548-424, Ray, & 107




B

ENVIRONMENTAL MONITCRING PLAN . ' 0111498

6,5.2 Groundwater Protection Program Management Plan |

‘The Groundwater Protection Program Management Plan (Ref 27) structures the

- groundwater program into a consistent program which facilitates. peripdic review. This plan. is

taken, in part, from the environmental monitering plan (thiy decument), with the focus on. the '
groundwater monitoring program. This plan is reviewed annually and updated at least every thrée
years.

6.6 Reporis

The following are summaries of reports generated at the WSSRAP to satisfy Federal, |
State, and/or local environmental protection laws and regulations, Executive Orders, internal
Department of Energy policies, or agreements with other agencies. '

6.6.1 On-Site Discharge Daia Report

The Radicactive Efffuent Inforimation System and Onsite Discharge Data Report is an
annual report which documents any radicactive discharges or releases from the WSSRAP, This
repott is accompanied by Department of Energy Form F 5821.1 and is sent to Lockheed Idaho
Technologies Company. The -report is drafted in accordance with the Efffuent Information
Svstem (EIS) and On-Site Discharge tnformettion System (ODIS}) User's Manual (Ref. 32).

6.6.2 Annual Site Environmental Report

The annual Weldon Spring Site Envirommertal Report presmt.s the findings of the |
environmental monitoring program conducted at the site for each monttoring year. The report -

. presents summaries of environmental data beth routing and nonroutine, discusses compliance with:

environmental standards, and highlights significant programs and studies undertaken to better
understand the impacts of the project on the environment and public. Annual envvironmental
monitoring reports have been prepared for the Weldon Spring site (or portions thereof} since
1981. The results of spewial studies and nonannual sampling are summarized if the mformation is
of public or enviroamental concern and reference is made to the riext sampling event if applicable.
These include Oak Ridge National Laboratories research on site, Federal Facility Agreement
driven activities, and activities not scoped in this Emvirormental Monitoring Plan.

The anmual Weldon Spring Site Ervironmental Report is the vehicle for documenting the
results of the extensive monitoring program at the WSSRAP. The report provides the public and
concerned regulatory agencies with summary leve! - discussions regarding the routine
environmental monitoring program. It explains how the WSSRAP efflvent monitoring program
meets the requirements of the NPDES program and radionuclide National Erission Standards for
Hazardous Air Pollutants (NESHAP) regulations, and compares the measured contaminant levels
in several environmental media to applicable Federal and State standards and Department of
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Energy réquirements. When additional characterization and monitoring activities are conducted
that are not defined within the scope of the Environmental Monitoring Plan, a judgement will be

- made by the Environmental Protection Group Manager as to the-relevance -of each of these
activities to the overall environmental reporting requirements. An example of an activity that
might be reported is a soil or water characterization. effort that exceeds the scope of thoese
‘previously performed in the area. Conversely, an example of activities that may not -warrant
reporting are "engineering characterization” efforts performed in support of various construction

- activities at the site. An exception to this is the ecelogical characterization required by the
National Ermvironmental Policy Act (NEPA) that would provide information to assess impact to
the ecosystem.

| Human radiological doses due to site activities are calculated for the report on the basis of
annual data and several scenarios. The report also indicates whether changes are occurring in
confaminant distribution or comaminant source conditions that might lead to varationg in
exposure scenarios for human or environmental receptors, Methods for calculation of radiation
doses to humans are described in the next subsection.

| 6.6.2.1 Calculation of Effective Dose Equivalents

This section describes the mathematical models, computer programs, input data, and data
sources that will be used to assess annual dose equivalents to (1) affected groups of individoaly
near the site (collective population dose equivalent), and (2} hypothetical maximally exposed
individuals {totat effective dose equivalent [TEDE]}, that could result from remediation activities

- at the Weldon Spring site. The collective population dose equivalent -represents the TEDE
received by each member of the public multiplied by the number of affected individuals. TEDEs
include contributions from all applicable radionuclide exposnre pathways, which for the WSSRAP
may include ingestion of water, food, and sadjment, inhalation, and external exposure.

“Envirenmental moritoring ‘data witl-serve -as -inputs to either direct calculations of dose
equivalent or, where appropriate, to dose assessment models.. Results of the dose assessments
will be reported in the annual Weldon Spring Site Environmental Report. The methodology and
assumptions used in assessing dose equivalents, which vary according to different scenarios, will
also be documented in that report.

Scenarios developed to calculate dose equivalents to members of the public due to
ingestion of food will generally be limited to the.consumption. of fish caught from nearby lakes
and streams. Dose equivalents due to ingestion of surface water, groundwater, and sediments will
be based on scenarios developed for the accidental ingestion of sediment-laden water during
swimming and boating activities, and ingestion of spring water while hiking and biking.
Reasonable assumptions will be made to estimate ingestion rates and quantities as inputs to these
calculations. Dose conversion factors will be reasonably assumed and refergnced. Concentrations
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of radionuclides in fish, water, and sadlment used in the assessments will be obtamed ﬁum the
ot current available data,

Scenarios developed to calculate dose equivalents due to-external gamma exposure witl be
- based on realistic exposure times for members of the public who frequent areas near monitoring

stations that indicate elevated gamma readings based on the annual results from environmental
TLD detectors. ;

Scenarios developed to calculate dose equivaients to -members: of the public due 1o
inhalation of radon-and theron - gas, rador and thoron decay products, and-long-ived radioactive
airborne particulates will be selected based on a combination of annual monitoring results at
perimeter air monitoring stations and occupancy times, For radon and thoron gas and their decay
products, the highest net annual average results from fence line and off-site alpha track monitoring
locations will be used in comjunction with historical equilibrium ratios. £ high volume air
monitors indicate, at the 95% confidence level, that anmual background levels of radioactive
- airhormie particulates have been exceeded at & critical receptor location, then those annual results
will be considered for the dose assessment scensric for the hypothetical maximally exposed
individual and the collective population. Otherwise, the low volume results that exceed
background at the 95% confidence level will be used, whether they are ﬁ'mn a critical recepior
location or along the site perimeter.

NESHAPs compliance will be demonstrated by performing dose equivalent. calculations
based on annuaz! radionuclide-specific, high volume monitoring results and cccupancy times
* assumed for members of the public abiding or residing at each critical receptor locaticn, Tlns
method has been approved by EPA Region VII, :

: When deemed necessary, the computer models -that will be considered for- use in-dose-
assessments include CAPS8-PC and ISCST3, both of which are Environmental Protection Agency
approved computer models. . CAP88-PC evaluates the annual deose equivalent due to low level
chronie exposures to radionuclides. TSCST3 is the current version of ISCST. Both models can
be used to model emissions from stacks, vents, dlfﬁlse area souUrces, open pits, or vuilme SOUICes
(e. g tanks). -

_ Those pathways that are complete and could realistically contribute te a dose to a member

of the general public will be assessed and documented in the Weldon Spring Site Environmental
Report for Calendar Year 1998 Justification for- elimination. of .any-pathways will. also -be
provided in the report. Scenarios that reflect realistic big caqs&ﬁative assumptions will be
developed for those pathways that could contribute to a dosé to a membér of the general public.
Realistic occupancy times will be assumed for potentially exposed individuals. Standard breathing
rates and dose coaversion factors from the Federal Guidance Report No. 11 (Ref 28) will be
used in the calculations.
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. 6.6.3 Quarterly Environmental Data Summary

Though not required by a Department of Energy Order, the Federal Facility Agreement

requires that Quarterly Environmental Data Summaries be produced to aid in communicating site

. énvironmental data to -the - public and’ participating - regulatory - agencies. - The Ouarteriy

- Ervirormerral- Dota -Swmmaries sarmarize: environmendal - data and -nghlight findings. that-ase

| “above normal" as determined by Procedure ES&H 1.7 as weli as duwnward trends.- - This

allows preliminary data to be reviewed by interested individuals and otganizations on a more
frequent basis. ' '

- 4.6.4 NPDES Discharge Monitoring Reports

Permits issued under the National Pollutant Discharge Elinination System and provisions
of the Clean Water Act also require record keeping and reporting, Record keeping requirements
are stated in the NPDES permits issued by the Missouri Department of Natural Resources
(MDNR). - Discharge menitoring reports are submitted as required in the permits and include
information on sample collection, flow, and laboratory results. Also included in the reports are
noncompliance events. If there is 2 noncompliance with a daily maximum himitatien, the MDNR
must receive a written report within 5 days. Any noncompliance that may endanger health or the
environment requires that oral notlﬁca.tmn be made $o the MDNR within 24 hours, followed bj,r a
m1ﬁen report within 5 days.

6.6.5 Performance Indicator Quarterly Reports

The Department of Energy Performance Indicator Pragraim is 2 requirement of DOE

Order 210 that calls for the production of & quarterly report. This program allows trending and

- anabysis:of operational data-to aid-in. improvement of Department. of Energy and. contractor: lines

management operational control The report includes a management summary, an ladicator
Program summary, trends and analysis, and quantitative data.

6.6.6 Compliance Reporis

Under the Federal Facifity Agreement, the Depariment of Energy must submit statns
reports on activities and technical documents to the Environmental Protection Agency for their
review and approval. These include, but are not limited to, the Quarferly Environmenial Daia
Suznmeny, sampling plans, and unplanned sampling activiby notificatiens. -Each of these reports
has its own reporting requirements and time constraints, which are detailed in the Federal Facility
Agreement Implementation Plan (Ref. 29).

The Annual Report on Environmental Permits 15 issued annually to the Department of
| Bnergy. This report is required by Department of Energy Order 0231.1 and covers all
envirotmental pﬁmnts izsued to the site.
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6.7 Records

- Department of Energy Order. 5400.1 reqmres that all emvironmental surveillance and

effluent monitoring records, computer programs, raw data, and nrocedures be retained. These

- records ‘must be protected against damage or loss. The WSSRAP Sample Management Guide

“{Ref. - 23) - govems ~sampling -plan -preparation, dataverification-end- validation,-database
adtmmstratlﬂn and data archiving:

The Sample Management Guide specifies a tracking system for sampling activities. Flﬂld-
log books and field sampling forms are filled cut at sample collection. A Chain-of-Custedy Fore
is completed- and accompanies the sample until it is properly disposed of or returned to the
WSSRAP. The Chain-of-Custedy Form is sent along with the sample to authorize testing by an
off-site laboratory. The sample information, such as identification number, date, and parameters
are then entered into the Environmental Sample Tracking System. This system tracks the samples
and calculates costs, invoice payments, and budget reports. Upon receipt of data from a
laboratory, the data are reviewed through a verification process. The review includes data

delivery, sample preservation and identification, chain of custody, holding times, and data to
confirmn compliance with the lahoramrg,rs quality assurance pro]ect plan and standard operating
procedures.

Several databases are used to track samples and data at the WSSRAP. Sample

information such as sample number, date, parameters, etc,, are entered into the Field Sample

- Tracking (FST) system. Sample shipping and agcounting are processed through the
Environmental Sample Tracking (EST) system.  Analytical results are stored using a
computerized data management program developed on site, called the WSSRAP Information
System for Archiving and Retrieving Data (WIZARD). WIZARD allows data to be selected and

o - s01ted-by identification number and parameter. Records-are protected..so that .data. cannot be.

altered by the user.

Other computer programs used to track exposure information and waste management data
are the Safety, Health, and Radiation Protection (SHARP) program, and the Waste Inventory -

" Tracking System (WITS).

Al environmental data and documentation from- sampling, analysis, and quality review
programs are maintained in hard copy records, i.e, in written, typed, or printed forms; and
electronic records, i.e., computerized records of envirenmenntal data. - Original documents-ase
stored as quality assurance records as required by Procedure PS-4, Records Inventory and
Disposition Schedule and SQP-7, Quality Assurance Records. Work data files and electronic
data records are archived annually. '
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6.8 Emergency Preparedness

The WSSRAP maintains the management and staffing structure on site necessary to.

respond to environmental and medical emergencies. Plans and procedures are in place that  detail

the response and reporting program, implementation criteria, and routine environmental response

;. and safety drills. . -The Emergency. Flon (Ref 30) addresses these measures. .. This plan
encompasses environmental emergencies, spilis, fire, and medical and natural disasters. :
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7. QUALITY ASSURANCE

- Quality assurance for environmental monitoting activities é.t the Weldon Sprng site is
divided imio two separate categories. The first is programmatic or overall project quality
assurance, and relates to the incorporation and documentation of the quality of all site activities,

monitoring activities presented in this ptan and is discussed in Section 7.2

71 Prﬁgrammatin Quality Assurance

The Weldon Spring Site Remedial Action Praject (WSSRAP) is obligated to- comply with
Department of Energy Order 5700.6C (Quality Assurance). This requirement was developed to |
ensure that work performed at facilities handling, processing, or utilizing radioactive materials is
of documented quality. To satisfy this obligation, the Project Management Contractor has
prepared a project specific Project Monagement Comtractor (ualify Assurance Program
(Refl 31) which details DOE Order 5700.6C requiremenis which support, control, or guide the
environmental momtoring program.  This plan has been reviewed and approved by PMC
management, the Project Quality Manager, and the U.S. Department of Energy Project Manager.
These requirements include: project organization, a quality assurance program, a document
control system, the identification and control of items, inspections, the control of measuring and
test equipment, handling, storage, and shipping of quality-affecting items, a program for
implementing and verifving comrective: action, a program for maintaining quality: assurance
records, and a routine assessment program,

: The WSSRAFP also has prepared an Emvironmental Quality Assurance FProfect Plan
(Ref. 24) to meet the intent of EPA QA/R-5 (Draft Interim Final), EPA Requirements for Quality
. ‘Assurance Project- Plans for Enwvirenmental Data- Operations {Ref - 22} This. document-supports<
the Project Management Contractor Quality Assurance Plan (Ref. 31) and is specific to
environmental monitoring and characterization. The Ermvironmental Quality Assurance Project
Fiart (Ref. 24) also meets the requirements of Department of Energy Order 5700.6C.

7.2 Environmental Monitoring Program Quality Assurance

The quality of the environmental monitoring program is maintained and documented
through a number of measres described in the following subsections. The measures include: the
use of standard operating procedures; the collection, analysis; and .evaluation of quality contral
samples and performance evaluation samples; the use of standardized analviical metheds: data
management activities (data verification) and data quality evaluations (data validation),
mairtaining quality assurance records, performing independent assessmenis; and evaluating
analytical laboratories, sample collection activities, and programmatic procedures. Each of these
tems will ba discussed in the following subsections.
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7.2.1 Standard Operating Procedures

Standard operating procedures have been developed for routing activities associated with
environmental .monitoring at the Weldon Spring site.  These procedures have been developed
from ULS. Environmental Protection Agency and Department of Energy guidance and from

+-gtandard - industry - practices and -are site specific. . Procedures -ate prepared, reviewed, .and

approved by cognizant depariment managers, the Project Quality Manager, and project

‘management, Controlled copies of procedures are maintained in aceordance with the document

control requirements of Department. of Energy Order 5700.6C. Procedures are. prepared. and.
maintained in accordance with Procedure Project Support PS-6.

Personnel undergo training specific to their responsibilities. The training can include
procedure review, classroom training, and "hands on" training under the supervision of a gualified
individual. Training i3 tracked through the use of a iraining matrix. Training records are
maintained by the Praject Training and Improvement Group. '

Individuals train on procedures as directed by their department (or project) managers. As
procedures are revised, the matrices are updated and personnel are retrained. Standard operating
procedures applicable to- environmental monitoring activifies at the WSSRAP are listed. in
Table 7-1. These procedures cover ail activities from sampling through sample cham -of-custody
and provide detailed instructions to monitoring personnet.:

Table 7-1 Procedures Applicable to Envircnmental Monioring Activities
PROCEDURE NUMBER PROCEDURE TITLE
ES8H 1.1.7 Enviranrmental Data Review and Above Narmal Reporting
ES&H 265 Calibration and Operstion of the KPA-11 Kinstic Fhosphorescence Analyzel
ESEH 4.1.1 — .. Mumbering Bystem for Environmanial Samples- 2rd Sampling Localions -
ES&H 4.1.2 Initiation, Generation, and Transfer.of Environmental Chain-of-Custody
E58H 4.1.3 Sampling Equipment Dacontamination
EZ&H 4.3.1 Surface Water Sampling
E85H 4.4.1 Groundwater Sampling
ES&H 4.4.2 : - | Groundwater Level Monitartng and Well Integrity Inspactlnns
ESAH 445 SoilfSediment Sampling .
ES3H 4.5.4 pH and Temperature Measurement in Watar
E38H 4.5.2 Specifit Conductance Measurement in Water
ES&M 467 Measursiment of Satthsatle Solids
ES5&H 4.5.8 Wster Sampling Filtering
ES&H 4.8 . Environmental TLD Deployment and Handllng
ES&H 4.5.2 Radcnr Concentration Measurement in Ambignt Air
ES&H 4.64 | Congtant Flow Low Yolume Alr Sampler Dparatlﬁn and Air Sample Filter -
Handling
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Table 7-1 Procedures Applical®e te Environmental Monitoring Activities {Continued)

PROCERBURE NUMBER PROCEDURE TITLE -

ES&H 466 Constant Flow High Volurne Air Sampier Cperation and Air Sampha- Fﬁtar
Handling

ES&H 4.6.10 : Cperation of the NITON RADT Ration Datactor

ESEH 4611 - © - --Dperation -of the Pylan WX Workmg_Lwd Monitor ;

ESEH 4.6.12 Calibration of the Pylon WLX Working Lavel Monitor Using the Rn- TQU and
Th-190 Daughter Standards

ES&H 4.8.1 - Environmentai Montaring Deta Verflcstion

ESEH 4.82 Environrnentai Monitoring Data Yalidation

CMEC-15 Task-specific Safety Assessments .

CMEO-28 : -Appraveis for the Disposition of Treated Site and Guamy YWater S e |

RC-30 Monitaring Well Waste Management :

“RC-34 _ Surface Water Management I

7.2.2 Quality Control Samples

Numerous quality control samples are collected in support of environmental monitoring.
-activities, Quality control -samples are collected in accordance with the Sample Management
Guide {Ref 23). These include: -duplicate samples, replicate samples, blank samples, ané
equipment hlank samples. Samyples are also provided to the laboratory for internal laboratory
quality control evaluations specific to sample media {matrix spikes, matrix spike duplicate and
~ matrix duplicate samples). Table 7-2 presents a summary of the various quality control samples
thiat will be collected to support environmental monitoring activities.

Quality control samples will be coliected for each defined matrix. The matrices associated
-with the envitonmental monitoring samples are the Weldon Spring quarry groundwater, the St
Charles well field groundwater, the guarry surface water, the Welden Spring Chemical Plant-
groundwater, and the chemical plant surface water, Quality contro] samples are also cellected for
National Pollutant Discharge Elimination System {NPDES) samples and airborne radiological
monitoring programs.

Quality control data will be sunumnarized in the anmsal site environmental report, which will
also comntain an evaluation of the performance of the WSSRAP data collecticn and analysis
program. The report will also specify the precision and accuracy by matrix to determine the
variability of the analyses.

Contracted laboratories will be required to submit all applicable perfortnance évaluation
samples from external pregrams, {such as the Environmentdl Protection Agency environmental
memnitoring systems laboratory and Department of Energy environmental measurements laboratory
programs) for review. Evaluation of performance evaluation samples will be made by the Project |
Management Contracter during laboratory assessments te determine iff quality control
requirements are being met by the contracted laberatories. .

DOE/OR/21548-424, Rev. & 116




ENVIRONMENTAL MONITORING PLAN . 0] 1498
Table 7-2 - Field Quality Contrp! Sample Summary
G SAMPLE TYPE FREQUENGCY PURPOSE
Matrix Spike/Matrix Spike *1 per 20 Ass&ss mairix and posslble. ln'traiahumtnr].r watiability
Duplicate or Mairix Duplicats .
Blind DuplicateSecondary As nesded/1 par Assess matrix, mtralaboratnry and mterlaburatory-
Duplicate | 20 variability.
Field Replicate ' 1 par month Aszess matrix, Intraldbaratory, and field upamtlﬂns
. variability
Equipment Blank {non-dedicated | 1 per 20 Assess eﬁactivanass of decontarmination
equipment cnly)
Distilled Water Blank ™ 1 per month Aesess guality of distilled water
Trip Blank 1 pair per cooler Assess potential VO crnsscuntaminatmn r.turrng
containing WOA shipping
samples
Fiald Blank** 1 par month Assess impact of ambient cenditions on samples
* 1 pet 10 single batches for quarry and site water treatment plants.
- Collected together on the same day.

7.2.3 Analytical Methods

Standardized analytical methods, procedures, and protocols that are used to analyze
samples collected for the environmental monitoring plan are centained in Appendix B. These
standardized analytical methods, procedures, and protocols will be nused whenever possible, or
variations will be approved prior to analysis. Variations to methods, procedures, or protocols are
documented in the controlled standard operating procedures received from contracted
laboratories or by revisions to the WSSRAP standard operating procedures. Variations of
contracted laboratories' standard operating procedures are approved and controlied by the Data
Validation Group and Project Quality Depariment. Appendix B also has a summary of the
accuracy and precision requirements, taken from the Sample Management Guide (Ref. 23}.

7.2.4 Data Management Activities and Data Quality Evaluations

Overall environmental data management activities for the Weldon Spring site are detailed
in the Sample Management Guide (Ref. 23). The Sample Management Guide provides guidance
for the development of sampling plans, describes data management activities, and general data
quality requirements. These general guidelines and data quality requirement goals have been.
adopted for this monitoring program. The primary activities ‘associated with data management
and data quality for this EMP are data verification, data review, database management, and data
validation. These programs ensure the quality of data generated by en-site and off-site analysas of
samples collected under the EMP.

Data verification is the WSSRAP's process of reviewing the sampling documentation and
analytical data to ensure that adequate documentation is maintained and that all results are
reported in compliance with established reporting requirements. All data generated by off site
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analytical laboratories for the Envfromﬁen;fﬂ Monitoring Plom are verified. The verification
process consists of reviewing for transcription errors, reviewing sampling documentation and

- chain-ofcustody documentation, comparing actual holding times to method specified holding
- times, and reviewing the data for comparability with historical results. These activities: are
-documented -according te-Procedure ES&H 4.9.1.- Upon-completion of review the. data are

rawewed by the data requestor for statistical and compliance concerns. . N

Following.completion of data verification, data are merged into the appropriate daxabase
and are available for general use. All databases are backed up regularly. To maintain the integrity
of the mmputr:r files, access to edit the data base is restricted.

Data validation is an independent formal review of labﬂramrjr records perfbmled by
WSSRAP personnel to assess the quality of the reported data Actual laboratory records are
reviewed by data validation personnei to determine whether the analytical instruments were within .
calibration, to ensure the analytical procadures were followed, to ensure quality contro! sampies -
were -within their respective- acceptance limits, and to ensure that adequate documentation is
avatlable to support the validity of the data. Data vatidation is performed on approximately 10%
of all the validatable data. The 10% are selected by the validation group. Validation activities -
provide the WSSRAP with qualified data and evaluate completeness of analytical data from the
individual laboratories. All validated data receive a databsse qualifier that provides information
for data users to evaluate the useability of the data. These activities are petformed and
documented in accordance with Procedure ES&H 4.9.2. B

7.2.5  Quality Assurance Records

Records generated as a result of environmental. monitoring are mamtmned as quality -

' gs§urance records: - Field sampling forms;: analytical -date, equipment-calibration records, and-

verification and validaiion documentation records are all considered quality assurance records and
are maintained by the Project Quality Department in accordance with the requirements of
Procedures SQP-7, Quality Assurance Records and PS-4, Records Baventory and Dr.qmsman
Schedule. This provides both semmty and protection for these records.

T.2.6 Assessments

Three aspects of the WSSRAP are assessed 1o evaluate the-guality-related activities Gf-thé
environmental monitoring program. These include analytical laboratories, sample collection
activities, and programmatic procedures.

Analytical laboratories performing analyses for the site are assessed on scheduled intervals.
{i.e., annually or biennially). These assessments are directed by a lead assessor from the Project
Quality Departiment, with support provided by a team of site personnel who have knowledge of
analytical methods and procedures. These assessments focus on compliance with the
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specifications of the contract, the project-specific Quality Assurance Project Plam (QAPF)}
prepared by the laboratories prior to perfbming sample analysis, and with' laboratory-specific
procedures and policies. An assessment report is generated and corrective actions tra.-:kad by the
Pm]ect Quality Department. '

. The Project  Quality . Department periodically assesses -site . operations, inciuding .
environmental monitoring activities. These assessments evaluate compliance with projeci-specific
procedures.  As with all other assessments, an assessment repost is generated and corrective
actions are tracked by the Project Quality- Department. The depariment also reviews -and
approves ali new and revised standard operating procedures to werify that they- comply with
quality related activities. :

| The Weldon Spring site is periodically assessed by various external entities inclhiding
Department of Energy - Headquarters, and Department of Energy - Oak Ridge. These
assessments address compliance with applicable regulations, and Department of Energy orders
guidance, site plans, and procedures. . Formal reports and corrective actions are tracked using the -
Sltﬂ Wide Assessments Tracking System (SWATS).
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Enwmnmental Monitoring Plan Guidance R&qmrements
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PREFACE

The Environmenial Regulatory Guide for Radiological Effluemt Monitoring and
Environmental Surveillance (Ref 4) establishes elements of a radiclogical effluent monitoring and
environmental surveitlance program in support of D{)E Orders 54005 and 5400.1. :

The Regulaiory Guide states that "should*" statements. are those activities that are. hJ.g.h
priority elements of a monitoring program. The WSSRAP has implemented this statemeat by .
addressing "should*" statements as statements which must be incorporated, unless otherwise:
justified Appendix A contains these "should*" statements and cites the EMP section that satisfies-
them or, if statements are not applicable, provides justification for not satisfying the statements.

DOEMOR21548-424, Rav. & 4
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1.0

1.1

1.2

1.3,

INTRODUCTION

As required in the Environmental Monitoring Requirements section of DOE 5400.1,
all DOE sites should* develop and maintain documentation concerning their

. environmental protection programs in the fnrm of environental mnmtnnng plans. -

The WSSRAP has prepared this environmental monitoring. plan to-teet. the requ_lrament.s.
for U.S. Department of Energy -environmental monitoring programs as specified in-
Department of Energy Orders 5400.1 and 54005 and the Regulatory Guide for .
Radiological EffTuent Monitoring and Environmental Surveillance.

These required plans should* clearly describe how the minimum requirements in '
this document are io be met aﬂd how compliance will be ensured.

This Envirenmenial Monitoring Plan defines the effluent monitoring and enwronmentai :
surveillance required to comply-with applicable Federal,. State, and local environmental
protection laws and regulations, Executive Orders, and internal Department of Bhergy
policies. The environmental monitoring plan is made available to the State and Federal
reguiatory agencies.

Ta meeting the minimum requirements, each site should* algo consider the guidance -
previded in this document as "should” statemenis and document the speciﬁ-c
precedural criteria that are adopted. :

An evaluation of the applicability or nonapplicability of showld* guidance provided in the
Regulatory Guide for Radiological Efftuent Monitoring and Environmental Surveillance
has been inciuded in the Exnvironmentai Monitoring Plan in accordance with the shove-
referenced guide. Other recommendations haw: been evaluated and included in this
document where applicable. :

DOE{ORfZ1548-524, Rev. & . "2
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2.0

2.1

2.2

2.3

2.4

LIQUID EFFLUENT MONITORING

All liquid efflueni streams fmm POFE facilities should* be evaluated and their
potential for release of radiunutlides assessed. :

. *Sections 2.2 and 2.2.1. All liquid effluent streams have been - and/or-will-be assessed. -The-
_.effluent sireams are monitored under the provisions of the Weldon.Spring. Site Remedial
-Action Project (WSSRAP) National Pellutant Discharge Elimination System (NPDES)
-permits, The effluent streams include four storm water outfalls, two water treatment plant

discharges, one sanitary wastewater treatmemt plant discharge, and an undetermined
number of storm water outfalls frer the borrow area and borrow area haul road.

The results of this assessment provide the basis for the facility's Effluent Monitoring
Program (DOE 3400.5), which should* be docamented in the site Environmental
Monitoring Plan (as described in DOE 5400.1)

Section 4. The results of the assessments provide the basis for the environmenta!
monitoring plan as noted in Section 4 of the environmental monitoring plan. The NPDES

" permits provide the basic monitoring program which has been expanded to ﬁ::rm the

complete effluent monitoring program.

Ligoid effluents from DOE-controBed facilities that have the petential for

radioactive contamination should®* be monitored . in accordance with the
requirements of DOE 5400.1 and DOE 5400.5, o

Section 2.0 and 4.1, The WSSRAP is not an operating facility. Storm water discharges

are monitored and results have averaged below the derived concentration guideline (DCQ).

for uranium. Treated water that has a potential for radioactive contamination (site and
quarty water treatment plants) witl be sampled, analyzed and shown in compliance before
or during discharge.

Facility operators should* provide monitoring of liguid waste streams adequate to
(1) demonstrate compliance with the applicable reguirements of DOE 5400.5,
Chapter I, paragraphs 1a, 1d, 2a, and 3, {2) quantify radienuclides released from
each discharge point, and (3} alert affected process supervisors of upsets in processes
and emission controls.

Section 4. No process water is discharged from the WSSRAP; however, storm water,
construction water, treated water, etc, is monitored to satisfactorily demonstrate
compliance with Department of Energy Order 5400.5 Chapter 11, paragraphs 1a, 1d, 2a,
and 3, and quantify radiomuchides. Discharge from the water treatiment piants. to holding
ponds which will be batch tested and released only if compliance is met. '

DOEORIZT1ESE-424, Rev. B 3
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2.8 For all new facilities or facilities that have been modified in a manner that could
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2.5 When continuous monitoring or Cﬂl]tlllll[i,;ls sampling is provided, the overall
~accuracy of the results should* be determined ("% accuracy and the % cnnﬁdence_
level) and dm:umented in the Environmental Monitoring Plan. :

.Section 4.1.2. -The -only continuous monitering that -oecurs is for flow mumtﬁnng at _
-~ NPDES outfalls NP-0002, NP-0003, NP-0005, NP-0007, and NP-1001. '

should* - be considered - wheén - determining routine liquid * effluent momta:rmg
prngram needs,

Section 4.1.4.4. Emergency monitoring of liquid effluents is performed in the event that
contaminated water is accidentaily released before treatment or in the event of spills.

2,7  In addition, the selection or modification of a liquid effluent monitoring system
shouid* be bhased on a careful characterization of the source(s), poltutant(s)
(characteristics and guantities), sample-collection system(s), ireatment system(s),
and final release point(s) of the effluents.

Section 2.2. The rationale for the liquid effluent monitoring program inclides a
characterization of the sources, pollutants, sample collection systems, treatment systems,
and final release points. The NPDES permits also partially prescrlbe the parameters to be
monitored.

affect effluent release quantity or quality or that could affect the semsitivity of
moaitoring or surveillance systems, a pre—operational assessment should* be made
and docomented in the Environmental Monitoriog Plan to determine the types and
quantities of liquid effluents to be expected from, the facility and to establish the
associated effluent monitoring needs of the facility. :

Section 4, The WSSRAP is not an operating facility; therefore, there are no process
effluents. However, there have been assessments made to determine storm water and
treated water flows and characteristics,

2.9 The performance of the effluent monitering systems sbould* be sufficient for
determining whether effluent releases of radioactive material are within the Derived -
Concentration Guides (DCGs) specified in DOE 5400.5 and to comply with the
reporting requirements of Chapter H, parazraph 7, of that Order,

DOE/OR{21545-424, Rov. § 4
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-0,

2.11

2,12

243

2.14

. Section 4 and 7. The effluent monitoring systems are sufficient to determine if the éﬁ]uﬂm

releases are within the DCGs deseribed n Department of Energy Order 5400.5.

‘The required detection levels of the analysis and monitoring systems should* be

sufficient  to demonstrate compliance with all regulatory requirements consistent
with the characteristics of the radionuclides that are present or expected to -be
present in the effluent.

“Bection 7.2.3 and Appendix ‘B.- Required detection levels ‘are -adequate- for NPDES

monitoring and to demonstrate compliance with all regulatory requirements.

Sampling systems should* be sufficient to coilect representative samples that
provide for an adequate record of releases from a facility, to predict tremds, and to

satisfy needs to quantify releases.

Section 4. Sampling of hiquid effluents are performed in accordance with WSSRAP

standard operating provedurss in order to provide representative samples, to predict

. trends, record releases, and to quantify releases,

Continnous monitoring and sampling systems should* be calibrated before vse and

recalibrated any time they are subject to maintenance, modification or system
changes that may affect equipment calibration.

Section. 4. The only continuous monitoring systems for effluents are the flow meters at
NP-0002, WP-0003, and NP-0005 and the flow meters at the site and quarty water
treatment plants.

In addition, they should* be recalibrated at least annually and routinely checked
with known sources to determine that they are consistently functioning properly.

Section 4. The flow meters will be recalibrated at least annually and will be I‘DUIJHE:I},-’
checked n accordance with WSSRAP standard operating procedures.

Environmentat conditions {e.g., temperature, humidity, radiation level, dusts, and
vapers) should* be considered when locating sampling and mnmturmg systems to
avoid conditions that will influence the operation of the syste.m

Fiow meters and automatic water samplers are the only sampling and moniioring systsems

~ and are deslgned for use under the existing conditions at the WSSRAP.

DOEfOR/Z1E48-424, Rev, § 5
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2,15

Off-line liquid transporting lines should” be replaced if they become contaminated
(to the point where the sensitivity of the system is affected) with radioactive
oaterials or if they become inefiective in meel:mg the dulgn basis within the
established accuracy/confidence levels.

This statement does not apply'.'- The only off-kine-liquid transporiing imes are thosé used to

| trangport contaminated weter 10 thre site-and quarry weater-treatment-plants - There-is-ne

2.16

217

2,18

219

2.20

monitoring system associated with these lines.

If continuous monitoring/sampling. and recording of the effluent guantity (stream
flaw) is not feasible for a specific effluent stream, the extehuating circumstances
should* be documented in the Environmental Monitoring Plan.

This statement does not apply. One storm water outfall does not have continuous flow
menitoring. Outfall NP-0010 is a discharge from a remediated area. The flows are very

-low and radiological contamination is at background levels, making it unnecessary to use

continuous monitoring,

Sampling/monitoring lines and components should* be designed to be compatible
with the chemical and biological nature of the liquid effiuent.

Section 4. The liquid effluent is water, which is compatible w1th samphngfmomtonng lines
and components,

. The output signal imstrumentation, monitoring system recorders, and alarms

should* be in a location that is continmously occupied by nperatmns or security
personnel,

This. statement does not apply, There are no industrial processes. When the site and
quarry water treatment plants are in operation, they are manned.

To signal the need for corrective actions that may be necessary to prevent public or
envirpnmental exposures from exceeding the limits or recommendstions given in
DOE 5400.5, when continuons monitoring systems are required, they should® have
alarms set to provide timely warnings.

This statement does not apply. There is no continuous menitoring of E:ffluent related to-
public exposure since the WSSRAP is not a6 operating facility.

As they apply to the monitoring/sampling of liquid effluents, the general quality
assurance program provisions of Chapter 10 should* be followed.

DOE/DR/21548-424, Rev. B ’ 6
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Section 7. All sampling and mienitoring activities are performed in accordance with the
general quality assurance program provisions.

DOE/ORfITE48-424, Aev. & 7
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3.0 - AIRRORNE EFFLUENT MONITORING

3.1 Al airborne emissions from DDE-mntmlled facilities ® should* 'be evaluated and
their potential for release of radmunchdes assessed.

. -Section 4:2.1, - The WSSRAP has one-diffuse source of airborne-radiological emissions:-
- the Weldon Spring Chemicat Plani/raffinete pits-afea: - An assegsment-of the diffuse souroe
. was conducted and included documenting the different radionuclides that could potenttally
be released and their concentrations. The assessment aiso addressed the factors that could

~ potemtially contribute to the suspension of contaminants,

3.2  The potential for emissions should* include consideration of the loss of emission
controls while otherwise operating normally.

Section 42, 1. Normal operations, consisting of remediation activities,  will result ‘in
limited emissions due to the disturbance of soils and materials. Engineering conrols
including water spraying, cleaning of surfaces prior to movement, raden capturing
systems, and high efficiency particulate atr (HEPA) filtration have been incorporated into
‘the retediation activities in. order to prevent unconirolled erssions. An assessment of -
airborne emissions which included loss of emissions controls, was performed for the
chemical stabilization/selidification pilot plant.

3.3  The results of this evaluation also provide the basis for the site's effluent monitoring
program (as discussed in DOE 5400.5), which should* be documented in the site
Environmental Monitoring Plan (as discussed in DOE 5406.1), '

Section 4.2.1. The airbomne emissions assessment- provides ‘a -basis- for the-aitborne-
emissions monitoring program and ensures that the design of the plan would provide
timely, representative, and adequately sensitive monitoring results in accordance with
Department of Energy Orders 5400.1 and 5400.5 and the Regulaiory Guide.

3.4 Airborne emissions from DOE-controlled facilities that have the potential for -
causing doses exceeding 0.1 mrem (effective dose equivalent) to & member of the
public under realistic exposure conditions from emissions in a year should* be
monitored in accordance with the reguirements of DOE 5400.1 and DOE 5400.5, -

Section 4.2, Although the estimated exposures from the chemical plant and raffinate pits
and the quarry, including the water treatment plants are predicted to be low, the emissions
monitoring program is tailored for the low potential for exposure and in accordance with
Department of Energy Orders 5400.1 and 5400.5 and the Regulatory Guide,

DOEOR/21548-424, Bov. B : 8
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3.3

3.6

3.7

3.3

The criteria listed in Table 3-1 {of the Regu]_atnry Guide) should* be wsed to
establish the airborne emissien moritoring program for DOE-controlled sites,

Section 4.2. The WSSRAP airborne emissions monitoring plan has iaken into account the
criteria for monitoring the emissions with respect to the ca]cu]ated maximum ammai

- effective dose equivalent to mamhers of the public.

For all new Facilities or fatilitim that bave been maodified in a manner that could
affect effluent release quantity or gquality or that could affect the semsitivity of
monitoring or surveillance systems, a pre-operational assessment should* be made
and. documendted in the site Environmental Monitoring Plan to determine the types
and guantities of airborne emissions to be expected from the facitity, aed to
establish the associated airborne emission monitoring needs of the facility.

Section 42.1. Engineering controls will be employed to minimize levels to those which
are as low as reasonably achievable (ALARA). Engineering process ‘documentation is
used to determine the types and quantities of expected emissions and associated airborme
menitoring requirements, :

The performance of the airborne emissions monitoring system should* be sufficient

for determining whether the releases of radioactive materials are within the limits or

requirements specified in DOE 5400.5.

Section 4.2.2. The airborne emissions monitoring system is divided into three sections:
site specific monitoring, site perimeter monitoring, and critical receptor monitoring at, and
m the vicinity of, both the chemical piant and the quarry. This three-tiered approach is-

designed to monitor .smaller sources in order to discern each-source's centribution to the-

total amount of airborne emissions from either the chemical plant or the quarry. This
approach will allow for quicker remedial action in the event elevated emissions are
indicated at a specific work arez, and in crder to remain in compliance with the limits or
requirements specified in Department of Energy Order 5400.5,

Sampling and menitoring systems should* be calibrated before use and recalibrated -
any time they are subject to maintenance or mnduﬁcatmn that may affect equipment
calibration.

Sections 4.2.2.1,42.2.2, and 4.2.2.3. Sampling systems are calibrated in accordance with
WSSRAP standard operating procedures and manufacturers' specifications.

DOEFQRIZT G48-424, Amv. B o
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3.9  Sampling and monitoring systems should* be recalibrated at least annually and 1
" routinely checked with knewn sources to dﬂermme that they are cunsustenﬂy
functioning properly.

Section 4,2.2.1,.42.2.2, and 4.2.2.3. Monitoring systems. are calibrated as stated in itam
3.8, above. '

3.10 Provisions for monitoring of airborne emissions during accident situaiions should*
be considered when determining routine airborne emission monitoring program
needs. '

Section 4.2.2.1. Three air monitoring programs are utilized at the WSSRAP to m-::-nitur
site specific areas, perimeter areas, and critical receptors. Site specific monitoring, in
addition to providing data conceming the contributions of specific activities to the total
airborne inventory, will provide faster feed back concerning the effectiveness of.
engineering controls and data concerning dispersion patterns. Filters from site-specific
monitors will be collected on a daily basis as compared to weekly for the perimeter
samplers in order to assess the possibility of accidental release of airbome contaminants.
Monitors will be placed immediately outside the work areas based . on current.
meteorological conditions 1o assess airborne emissions from specific activities and areas
within the quarry.

3.11 Diffuse sources slmuld." be identified and assessed for their potential to tﬁﬂh’ihutt& to
~ public dose and should* be considered in designing the site effluent momtﬂnng and
environmental surveillance program.

‘Section 4,2.1. The chemical plant and raffinate pit area are the diffuse sources-at the:
WSSRAP. To effectively monitor these sources, three air monitoring programs will be
utilized to monitor the site-specific areas, the perimeter areas, and the critical receptors.
The characteristics of these areas were used to determine the locations, equipment,
sampling time, minimum detection levels, accuracy, and investigation levels for each
program. These programs are designed to meet the requirements of Department of Energy
Orders 5400.1 and 5400.5 and the Regulatory Guide. -

3.12 Diffuse sources that may coniribute a sigoificant fraction (e.g., 10%} of the dose to -
members of the public resulting from site operations should* be identified, assessed;
documented, and verified annually,

DOE(OR/21548-424, Rav. & 10
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- 313

3.14

315

3.16

3.17

Section 4.2.1. Two diffuse sources, the chemical plant ‘and the quarry, are meonitored
under the airborne effluent and environmental surveillance program due to their potential
to contribute a significant fraction of the dose to members of the public. These sources
are evaluated annuaily in the Emvirormental Monitoring Plan, which is revised annually
for the WSSRAP.

- Airborne emission sampling and momitoring “systems should® demonstrate that

quantification of airborne emissions iy timely, representative, and adequately
sensitive, ' '

Section 4.2.2. The employment of site specific monitoring wili ensure that response to
elevated airborne emissions will be timely, representative, and adequately sensitive.

However, where a significant potential {(greater than once. per year) exists for
approaching or exceeding a large fraction of the emission standard (e.g., 20%),
continuous monitoring should® be required.

Section 4.2.2. Although it is not expected that airborne emissions will exceed the
. emissjon standard, continueus.monitoring is performed at the site perieter and at the

critical receptor locations. Cc-ntmuous monitoring is performed during work hours at site
specific locations, :

Design of systems such that replacement of sorbent and filter should*" ot disturb -

the geametry between the collector and detectors.

- Radiciodine monitors which require the replacement of sorbent an(i filter are not emplﬁye.d

at the WSSRAP. The WSSRAP wtilizes portable air samplers, mass flow meters, gas-flow

* proportional detectors, and alpha-scintillation detectors.

To signal the need for corrective actions that may be necessary to prevent public or
environmental exposures from exceeding the limits or recommendations given in

- DOE 5400.5, when continuous monitoring systems (as required by the criteria in .

3-1) are required, they shounld® have alarms set to provide timely warnings.

Real-time, continzous air monitoring is not-performed at the WSSRAP due to the nature '
of operations and activities. Rather, critical receptor- mﬂmtnnng is-performed to assess the--
eﬂ"ects of airborme effluents from the: siie. :

. As they apply to the monitoring of airborne emissions, the general quality assurance
‘program: provisions discussed in Chapter 10 should* be followed.
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Quslity control procedures which are implemented as part of the airborne effluent and

environmental monitoring program include catibration of instruments, source and

background counts, recounts of samples, review of documentation, and use of

documented standard operating procedures. Additional quality assurance/quality control

. procedures which are employed in this program include duplicates, spikes, chain-of:

v custoty-and laboratory avthorization: forms, fisld gheets,-and-review of vendor data - a&l £
: accordance with WSSRAP standard operating procedures.

DOE/OR/21548-424, Rev. B 12
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4.0

4.1

4.2

4.3

4.4

4.5

METEOGROLOGICAL MONITORING

Each DOE site (facility)® should*. establish a meteorological monitoring prﬁgifam
that is appropriate to the activities at the site, the topographical characteristics of
the site, and the distance to critical receptors.

- Section 5. The meteorological monmtoring station is located at eastern edge of the

chemical plant and is more than 122 m (400 fi) from the nearest building. Based on the
relatively flat terrain in the area and comparisons made between on-site data and data

“phtained from regional sources feg -Lambert Field/St -Louis Intemational Airport),-
.nreteorolegical conditicns-measured at the station are cﬂnmdered representative of those-

at nearby areas undergoing remadlatlun

The scope of the program slmuid* be based on an evaluation of the regulatory
requiremenis, meteorological data needed for impact assessments, environmenial

..surveillance activities, and emergency response.

Section 5. The data provided by the WSSRAP metearclogicsl station has been decmed
sufficient to support many WSSRAP program functions, such. as dispersion and diffusion
modeling, ecological studies, hydrological analyses, and emergency response actions.

. The site's meteorological program should* be documented in a meteorological

monitoring section of the Environmental Monitoring Plan (DOE 5400,1).

Section 5.  The meteorological program, consisting of parameters measured,
instramentation, and compuier programs and models, is reviewed anmually and
documented in the environmental monitoring plan,

- For data from an off-site source to be acceptable, the data should® be representative
. of conditions at the DOE facility and provide statistically valid data consistent with

on site monitoring requirements.

The meteorological data utifized at the WSSRAP is obtained from an on-site
meteorclogical monitoring station. During down time data from Lambert International
Airport will be utilized. On-site meteorotegical data is reviewed monthly an dhas been
determined to be comparable to Lambert International Airport data.

Specific meteorological information requirements for each facility should” be based
on the magnitude of potential source terms, the nature of potential releases from the
facility, possible pathways to the atmosphere, distances from release pmnts to
::rtt:l(:al receptors, and the proximity of other DOE facilities.

" DRE/OR/21%48-424, Fav. B 13
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4.6

4.7

4.5

4.9

4.10

Section 2. The exposure pathway analysis was uut:lall},r pelfarmed by determining. the

- potential exposure routes and the factors to be considered and then using site specific

factors, determining those routes which will be evaluated in the environmental surveillance

program. The meteorological measurements and ﬁequencws Were: dﬂemﬂned based-on -

these eriteria,

Meteorological information requirements for facilities shouwld" ‘be sufficient to
support environmental monitoring and surveillance programs. '

Section 5. Meteorological mnnitoring. program requirements take into account the

information required to support the -environmental mumtnnng -and-surveillance programs

as outlined in ltem 4.3,
The meteorclogical monitoring program for each DOE site should* provide the data
for use in atmospheric transport and diffusion computations that are appropriate

for the site and application,

Section 5. Meteorological monitoring station data provides information pertinent to

-dispersion and diffusion modeling to supplement critical receptor monitoring in the evént

of an airborne release. The computer programs CAP-88 and ISCST3, employing
information from the monitoring station, are EPA-approved atmospheric dispersion
models designed to provide a schematic view of dispersion at the WSSRAP.

Before any model is deemed appropriate for a specific application, the assumptions
upon which the maodel is based should* be evaluated and the evaluation results
documented.

Section 5, The WSSRAP will use the programs CAP-88 or ISCST3 if RECESSATY.
These models are based on steady-state Gaussian plume theory, and have been desmed-
appropriate for the majority of plausible dispersion modeling scenarios developed for the
dite.

Meteorolegical programs for sites where on site mel:eumlugicﬂ measurentents are
not required should* include a description of climatology in the vicinity of the site
and should* previde ready access to representative meteorological data.

_ Meteorological measurements are required for activities performed at the WSSRAP .-

Potential release modes, distances from - release .points o receptors, -and
meteorological conditions should* be considered in assessments for DOE facilities
required to take on-site measurements.
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4.11

4.12

4.13

4.14

Section 2 and 5. An exposurs pathway analysis was performed by initially determining the
potential exposure routes and the factors to be considered and then using site-specific
factors ta determine those rautes which will be evaluated in the environmental surveillance
program. Meteorological conditions, such as prevailing wind direction and spBEd -are

- ¢aken inte. account in the detesmination: oﬂ'equlr&d OR-gite MeASUreInents. .. ... . .ot

Meteorological measurements should* be made in locitions that, to the extent
practicable, provide data representative of the atmospheric conditions inte which
material will be released and transported.

Section 5. The meteorological monitoring station is located at the Weldon Spring site
and, therefore, provides adequate information regarding the media intc which material
may be released and transported at both the chemical plant and the quarry. -

The instruments used in the monitoring program should* be capable of continuous
operation in the expected range of atmospheric conditions at the facility:

Section 5. Measurements for wind speed and direction, horizontal wind fluctuation; -
ambient air temperature, relative humidity, solar radiation, barometric pressure, and
precipitation intensity and accumulation are collected and stored every 60 sec. The I-min
recordings are averaged once per hour and the daia downloaded daily to a remote
computer. Real-time data can also be obtained to aid site personnel observing and
analyzing the dispersion of potentially released awbomne material during and. aftér an
incident.

Wind measurements should® be made at a sufficient number of heights io
adequately characterize the wind at potential release heights.,

The wind speed and direction sensors are mounted 10 m (33 f&) above ground level
Emission release bheights associated with the disposal cell and CSS facility are not
sighificantly different from the tower height to warrant the cost asscciated with obtaining
a taller tower.

The meteorological monitoring program should* provide for routine inspection of
the data and scheduled mainienance and calibration of the meteorological
instrumentation and data-acquisition sysiemm at a minimum, based on the
calibration frequency recommendations of the manufactarers. -

Section 5. Inspection and maintenance of the meteorological monitoring station, review
of meteorclogical data, and semi-annuzl maintenance, calibration, and performance checks
are documented and performed in accordance with ES&H Procedure 4.8.3.
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4,15

4.16

4.17

4.18

4.1%

Inspectinns, maintenance, and calibrations should* be conducted in accordance

with written procedures, and logs of the inspections, maintenance, and calibrations
should* be kept and maintained as permanent records. '

Section 5. Inspection and miaintenance of the meteorological monitoring station, review::

- of ' meteorological ~data, and-.semi-annwal maintenance; -calibratien, and performance

checks, are documented and performed in accordance with Procedure ES&H 4.8 3.

-The instrument system should* provide data mwvﬂw of -at-least 96% on-an anounl

basis for wind direction, wind speed, those parameters necessary to classify
atmospheric stability, and other meteorological elements required for dose’
assessment,

Section 5. The meteorological monitoring system is expected to provide greater than 90%
data recovery on an annual basis based on inspection and maintenance of equipment in
accordance with Procedure ES&H 4.8.3.

The topographic setting of a facility and the distances from the facility to peints of
public access should* be considered when evalusting the need for supplementary
instrumentation.

Supplementary instrumentation is not necessary due to the deiermination by a certified
metearologist that the chemical plant and the quarry do not have significantly different
meteorological conditions.

If meteorological measurements at a single location cannot adequately represent
atmospheric conditions for transport and diffusion computations, supplementary
measurements should* be made.

Supplementary instrumentation is not necessary due to the determination by a. certified
meteorologist that the chemical plant and the quarry do not have significantly different
meteoralogical conditions.

A site-wide metenru]ugic'al monitoring program should* be established at each
multifacility site to provide a comprehensive database that can be used for all
facilities located within the site.

The WSSRAP is not a multifacility site and the meteorclogical conditions for the chemical
plant and the quarry have been determined to be similar.
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4.20  As they apply to meteorologlca] ml}mturmg, the general quality assurance program
provisions described in Chapter 10-should* be followed.

Section 5. Inspection and maintenance of the meteorological monitoring station, review
of meteorological data, and semi-annual maintetance, calibration, and performance checks
- are-dosumented and: ﬁerﬁmmd in accordance with ES&H Procedure 4.8.3
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3.0

51

5.2

. 83

ENVIRONMENTAL SURVEILLANCE

An evalnstion should* be conducted and used as the basis for establishing an

environmental surveillance program for alt DOE-controlled sites.

- Section 2. . The WSSRAP Environmental Moritoring Program has. been established and
" modified yearly as a result of the evaluation .of envirommenta!-conditions, pathway

analyses, and Federal State, and local laws and environmental protection regulations,
Executive Orders, and internal Department of Energy policies. . : -

" The.results of this evalpation should* be: dncumentﬂl in the site Elll-’trﬂﬂmtntal'

Monitoring Plan (as required by DOE 5400.1).

Sections 3 and 7. This Ernvironmenial Monitoring Plon summarizes the environmenital
surveillance sampling or measurement locations for both the Weldon Spring Chemical
Plant and raffinate pits area and the Weldon Spring Quarry sites and the minimum required
analyses or measurement frequencies for these locations in order to adequately ensure the-

_protection of the public and the environment. These locations are sampled or measured in

accordance with documented standard operating procedures which incorporate U.S.
Environmental Protection ﬁgency and Department of Energy guidance and standard
industry practices. The minimum detection Jevel and accuracy of the analyses or -
measurements are in accordance with Federal State, and local laws and environmental
protection regulations, Exccutive Orders, and mtarnal Department of Energy policies.

The quality of the Environmental Monitoring Program is maittained and documented by
standard operating procedutes, quality control .samples, . performance audit samples,
standardized analytical -methods, data management, data quality evaluations, quality.

-assurance records, self assessments, laboratory audits, and quality-audits. 1If above normal-

or anomalous data values are suspected after review of deia, written standard operating
procedures regarding actions and reporting are employed.

The environmeptal surveillance program for DOE-controlled sites should* . be
conducted in accordance with the requirements of DOE 5400.1 and DOE 3400.5,

- Section 3. The environmental surveillance pregram has been prepared to meet the

requirements for Department -of Energy environment moritoring programs as specified in
Department of Energy Orders 5400.1 and 5400.5 and the Regulatory Guide for
Radiological Effluent Monitoring amd Environmental Surveillance; as well as applicable-
Federal, State, and local laws and environmental protection regulations.
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5.4  The criteria for environmental surveillance programs (listed in 5-1) should* be used
for establishing the environmerital surveillance program for DOE-controlled sites,

Section 3. Criteria listed in  3-1 of the Regulatory Guide for Radiological Effluent
Monitoring . and- Environmental Surveillance were used in the establishmeni of the
... gnvironmental surveillance program and are fusther discussed in items 5.6 through 5.10.

5.5  Any additional site-specific criteria should* be documented in the site
Envirecnmental Monitoring Plan.

Additional site specific criteria ‘which effect or alter the criteria listed in  3-1 are
documented in the Environmental Monitoring Plan and discussed in items 5.6 through
5.10.

5,6  When feasible, all environmental media that, as determined by site-specific:
- radiation exposure pathway analysis, might lead to a measurable annual dose of site
origin at the site boundary should* be routinely sampled and analyzed (for the
critical radionuclides to dose) and routing measurements of penetrating radiation
. should* be. performed at those sites that, as determined by site-specific exposure
pathway analysis, might result in an annual dose of site origin at the sife boundary,
if the total exceeds a) 5 mrem effective dose equivalent; or b} 100 person-rem
collective effective dose equivalent within a radius of 80 km of a central point in the

| site,

Sections 3 and 4.2. Measurements are made as determined by the site specific patﬁway
analysis within the site boundaries, at the site boundaries, and at points outside the site
‘boundaries as outlined in the previously mentioned Sections. . '

57  Environmental surveillance measurements may be performed periodically, but
should* be performed at least every five years, to confirm the low dose levels, if the .
projected annual effective dose equivalent of site origin is <0.1 mrem.

Sections 3 and 4.2. Environmental surveillance is performed on a regular basis as
specified in the previously mentioned sections. :

£8  Actual measurements on two media for each critical radionuclide/pathway
combination, one of which might he the effluent stream, should* be performed as
part of the siie routine effluent monitoring antl environmental surveillance program.
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5.9

5.10

Measurements on two media for each critical radionuclide/pathway combination are not
necessary due to extensive characterization of the media and historic monitoring. The
Environmental Monitoring Plan has been designed to take into account the
radionuclide/pathway combinations mquiring environmental surveillance.

Use of data should* be based on statistically slgmf icant differences between the
point of measurement and hm:kground (or control) data.

- Background sampling or measurement locations have been established for all pathway
media at both the  chemical plant and the quarry. In an agreement with the -

1.5, Geological Survey, the Department of Energy has established background for the
Missouri River Alluvium by the sampling of seven temporary wells installed by the U.S.
Geological Survey. Background locations for beth the Little Femme Osage Creek is
monitored routinely, Background for groundwater at the Weldon Spring Chemical Piant
and raffinate pits area is based on the results of an ongoing sampling program by the
Missouri Department of Health. The program includes routine menitoring of privaie
drinking water wells in the vicinity of the chemical plant by that depariment and the results
provided to the WSSRAP, therefore, these locations are not included in the EMP as
background locations, Several lakes in the Busch Wildlife Area and Dardenne Cteek are-
sampled routinely as background locations for surface waters near the chemical plant. The .
Remedial Tnvestigation for the Weldon Spring site has established statistical background

levels for chemical constituents at the Weldon Spring site. A background air monitering

station is monitored routinely to establish background levels for the chemical plant and the
quarry. The background monitoring station is located approximately 12.9 km (8 mi) from
the chemical plant and 11.3 km {7 m) from the quarry.

Provisions should* be made, as appropriate, for the detection and quantification of
vnplanned releases of radionuclides to the environment.

Source measurement and control of all contained surface water is performed at the
Weldon Spring site to prevent the release of radionuclides to the groundwater and surface
waters. Monthly storm water sampling is performed to monitor the transport and release
of radionuclides & the Weldon Spring site. Perimeter air monitoring is performed
routinely, as well as work place monitoring, te -détermine releages of radionuciides from -

the Weldon Spring site.
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511

512

513

S04

‘Section 4.2.2.1. Three air monitoring programs are utilized at the WSSRAP to monitor

site specific areas, perimeter areas, and critical receptors. Site specific monitoring, in
addition: to providing data concerteng the contributions of specific activities to the total
aithomne inventoty, will provide faster feedback concerning the effectiveness of

' “engineering controls .and. data concerning dispersion patterns, . Filters from -site-specific:

monitors will be collected on a daily basis as compared to weekly for the perimeter
samplers, i order to assess the possibility of elevated levels of airborne contaminants.

The need for emvironmental sampling aod analysis should* be evaluated, by
exposure pathway analysis, for each site radienuelide effluent or emission (liquid or
airberne). '

Section 2. The exposure pathway analysis for the WSSRAP was performed to evaluate
the impact on human or ecological receptors due to radiological effluent or emissions from
the WSSRAP.. Sampling or tmeasurement locations were determined based on this
exposure pathway analysis in order to ensure the protection of the public and ﬂ'lﬁ
ENVIIOTIMEnt.

with site-specific criteria for seléction of samples, measurements, instrumentation,
equipment, and sampling or measorement locations should* be decomented in l;lle
site Environmental Momtormg Plan. :

- ‘This analysis with appropriate data, veferences, and site-specific assumptions, along-

Section 2, The expeosure pathway analysis was performed. by initially detemﬁniﬁg the -

potential exposure routes and the factors to be considered, and then using site specific

factors, determuming those routes “which should be  evaluated i the emvironmental:

surveillance program. The selection samples, measuremems, and locations were
determined based on the selected exposure routes.

A critical pathway analysis (radionuclide/ media) shouid* be performed,
documented, and referenced in the annual Site Environmental Report,

The critical pathway analysis is revised anmually for inclugion in both the ﬁﬁmmenta] _

monitoring plan and the annual site environmental report.

If the projecied dose equivalent from inhzlation of particnlates exceeds the criteria
of 5-1, particle-size analysis of the emission should* be conducted at least annually.
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During remediation of enclosed facilities (e.g., process buildings), particle size analysis of
airbome emissions was performed annually. With completion of building demolition at-the
site, the analysis was discontinued because the outdoor remediation activities currently |
underway do not allow for the cellection of a large enough filter sample volume on. which
.. to perform particle size analysis. In addition, based -on- projected dose equivalent
. wogalowieted through predictive madeling, the. public: dose potential due to.cirrent.and futuze.
remedial actions is below the criteria of 5-1.

515  For all new or modified facilities' coming on-line, a pre-operational -assesyment
should* be made and documented in the site Environmental Monitoring plan te
determine the types and guantities of effluents to be expected from the facility and

" to establish the associated environmental surveillance program,

Section 4. Airborne emissions of radon and radioactive particulates due to CS88 facility
and disposal cell operations have been evaluated using predictive modeling. Based on
these results, the airborne emissions of radon and radioactive particulates will be below the
requirements for pretection of the public and the environment established in DOE Order -
5400.5. Preoperational monitoring is alse being performed prior to the construction of the
. disposal celi and supporting facilities, which will distupt large areas of the chemical pliant

Area.

Section 42 1. Engineering conirols will be emploved to minimize ambient radionuclide
concentrations to ALARA levels. Engineering process decumentation is used to
determine the types and quantities of expected emission and HSSDEiatﬂd airborne
monitering reqiirements. :

. - 5,16 Calibration of dosimetery and-exposuvesrate ingtruments-should* be -based- on
traceability to National Institute for Standards and Testing (NIST) standards.

Sections 4.2 and 3.3.4. Calibration of monitoring systems requiring known value sources
is' performed using NIST traceable tadioactive sources..

517 Gross radioactivity analyses should® be used only as trend indicators, unless
documented supporting analyses provide a reliable relationship to specific
radionuclide concentrations or doses.

- Section 4.2.3.3. The WSSRAP has done extensive characterization of the Weldon Spring
Chemical Plant and raffinate pits area and the Weldon. Spring Quarcy to provide rebable
relationships between radionuclides. In addition, the WSSRAP continues to pezfann
radionuclide specific ana]ys:s such as the critical receptor MONItOring program. -
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518

519

5.20

5.21

5.22

The overall accuracy ("% accuracy) should* bé estimated, and the approximate
Environmental Detection Limit at a specified % confidence level for environmental
measurements for beta-gammas, alphas, and peutrons should* be determined and
the two levels documented in the site Environmental Monitoring Plan, :

Sections 4.2.2.1 and 4.22.2. The overall accuracy. and the. a-,ppmxnnate -Eovirenmerital

. Detection Limit for the emflrunmerrcal measurements are documented in the previously

mentioned Sections.

Sample preservation methods should* he consistent with the analytical pmtedum
used.

Section 6. Preservation of environmental samples is performed in accordance with
Environmental Protection Agency methodology for the analyses of specific parameters.

All environmental surveillance techwigques should* be designed to take a
repragentative sample or measurement of the important radiation exposure pathway
media.

Sections 3, 4, and 7. The environmental sampling techniques employed at the Weldon
Spring site are performed in accordance with documented standard operating procedures
jn order to obtain representative samples of the media.

Sampling or measurement frequencies for each significant radionuclide or
environmental medinm combination (e.g., those that contribute 10% or more to off
site dose greater than 0.1 mrem EDE from emissions in a year) should* take into
account the half-life of the radienucdides to be measured and should* be
documented in the site Environmental Monitoring Plan. :

The radionuclides that exist at the WSSRAP which contribute 10% or more to off-site .
dose all have lengthy half-lives and therefore have no significance with regard to the
sampling frequency.

"Background" or “control" location messurements -should*- be made for -every-
significant radionuclide and pathway combination (e.g., those that contribute 10%
or more to off site dose greater than 0,1 mrem EDE from emissions in a year) for
which environmental measurements are used in the dese calculations. -

Section 3. Background sampling and measurement locations have been designated for
both the Weldon Spring Chemical Plant and raffinate pits area and the Weldon Spring
Quarry sites for all exposure media routes. '
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5,23 An annual review of the radionuelide composition of effluents or emissions shoubd*
be made and compared with those used to mhhsh the site Environmental
Monitering Plan.

. .. Section.3 and 4. -The radionuchide composition: of exposure.mediaat the chemical plant
and the quamry shes are detennmed annually for evaluation of -additional -environmental
surveillance.

. 8,24 ~Any deviations from Toutine environmental surveillance requirensents; -including
. sampling or measurement station placement, should* be docwmented in an
approveil revised site Environmental Monitoring Plan.

Sections 1 and 6.4, The WSSRAP Emvirowmental Monitoring Plan is reviewed annuaily
due to the complexty and evolution of the remedial wark being performed. A revised

. Emvironmenial Monitoring Plan will be issued if it is determined thai the monitosing
program does not satisfy the requirements of the Department of Energy orders and -
applicable requirements or if there is a significant change in requirements. All significant
variances from the program scope are documented in a memorandum to- project
management and reported-in the -Weldon Spring Site E.uwmmnenmi Report, issted-.
anmucily,

5.25 The air sampling rate should* not vary by more than "20% and total air flow or
total runuing time should* be indicated; air sampling systems should* be leak-
tested, flow-calibrated, and tested and inspected on a routine basis at a minimum,
using the calibration freqim_ncy recommendations of the equipment manufacturers.

Section 4.2.2.1, 42.2.2, and 4,2.2.3. Sampling systems are calibrated in accordance with

- WSSRAP standard operating procedures and manufacturers' specifications.  Alpha- -
scintillation detectors are caltbrated a minimum of every six months using NIST traceable
radicactive sources. The. gas-flow proportional counter is calibrated when repairs are
made to the detector or there has been a potential for drift in the readings in the
equipment. The rotameter is calibrated to NIST specifications on an annual basis. If the
flow rate in the field changes more than 20% during the sampling period, the a:r mOomitor
will be evaluated to determine if senuce is required.

5.26 State and local game officials should* be consulted when selﬂ.:tlng apprnpnate
protected species to sample,
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The ecological monitoring program is designed in close consultation with local
conservation and protection agencies. Preliminary activities for annual monitoring relate
to sampling of game species within the surrounding wildlife areas. State and Federal
.- collection permits are obtained as necessary for sampling and all sampling programs are
i - reviewed with appropriate agencies priorto work. . No sampling of protected species;-i-a.
- Fedetally-or State listed endangered or. threatened -species is. plenned.. Momtormg
activities for protected species are limited to visual observations and identification for
* purposes of documenting occurrence of species within the Weldon Spring site area.

5.27 DOE Operations Offices and. contractor scaff should® ensure that groumdwater
monitoring plans are consistent with State and regional EPA groundwater
- monitoring  requirements under RCRA and CERCLA, to avoid unnecessary
duaplication.

Section 1. The WSSRAP has prepared the Emvironmental Monitoring Plan to meet the
requirements for Department of Energy environmental monitoring programs as specified
in Department of Energy Orders 5400.1 and 54060.5, the Enviromnental Reguiatory (uide
Jjor Radiological Efffuent Monitoring and Environmental Surveiliance, and applicable
Federal, State, and local laws and environmental protection reguiations- Cepies-of-the-
environmental monitoring plan are made available to the State and Federal regulatory’
agencies. :

528 DOE Operations Offices and comtractor staff should* comsult with State and
' regional EPA personnel as needed to ensure that the requirements are incorporated
into the Radiological Monitoring Plan. '

Section 1. All applicable Federal, State, and local laws and environmental protection -
regulations regarding radiological parameters are incorporated into. the environmental
surveillance programs for the Weldon Spring site.  Copies of the environmental
- monitoring pian are provided to the State and Federal regulatory agencies. .

529 Any changes in the site-specific or generic factors should* be noted in the plan and
the retired or replaced values preserved for historical purposes.

Section 2, The site-specific factors effecting the environmental surveillance program are
evaliated, revised, and documented annually in the Ernirommerial Monitoring Plan,

530 When neutron monitoring is required, the method of measerement shouild* be
based on the agticipated flux and energy spectrum.

No significant nevtron sources are present at the WSSRAP.
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i} |

The sample exchange frequency for nen-particulate sampling should be determined -
on a siée-specific basis and shouid* be dﬂt:ument:ﬂ in the environmentat surveillance
files.

+:-. Sections: 42.2.1, 4.2.2.2,-and 4.2.33. - The..sampling frequency - for -non-particulate
- samipling . is ducumanted in the applicable standard -operating. prncedures and .in: the

832 .
- - however, the analytical-procedure to be used should* be considered-when choosinga

533

previously mentioned Sections. .
Liquid milk samples shoalﬂ:ht;.reﬁ-.igemted or otherwise preserved prior taanal_ysis;.-'
sample preservation method.

The 1997 environmental monitoring program does not include sampling of milk preducts,
therefore, no sample preservation methods have been selected.  Agriculturat products such
as corn and milo are.primary foodstuffy grains within the 16 km (10 mi) monitoring area
and have been sampled. The foedstuffs monitoring program is designed as a tiered
sampling program,

Dairy. farms are few in the - area and currently three have been identified in the 16 km _
{10 mi) border. Air monitoring data indicate nc partlcuiate emissions that would re:qulre
dairy product monitoring.

As they apply to environmental surveillance activities, the general guality assurance -
program provisiims of Chapter 1¢ should* be followed.

Section 7. All environmental surveillance activities are performed in accordance with the
Department of Energy and site quality assurance program provisions.
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6.0

6.1

6.2

6.3

6.4 -

LABORATORY PROCEDURES

Laboratory procedures and practices should*- be documented in the - site
Environmental Monitoring Plan (in complisance with DOE 5460.1).

... Section 6: Al laboratories performing-analysis for the.emvironmental monitoring program

have procedures and practices documented in their specific quality assurance project- plans,
At this time, the WSSRAP has several laboratories analyzing samples collected as part of
the environmental monitoring program. Due to the large amount of information required

. from these laboratories, it would be impractical to ducument all -of the pmﬂﬂdures and-

practices in the Emvirommnental Monitoring Plan.

Each monitoring aind surveillance organization should* have a sample identification
system that provides positive identification of samples and allqunts uf samples

- _throughout the anatytical process.

Sections 3.0, 6.3, and 7.2. The WSSRAP has  sample identification system that uniquely
identifies samples from collection to data submittal to database usage (Procedure:
ES&H 4.1.1). Laberatories under contract to the WSSRAP generally have internal

-sample tracking and identification systems {unigue Jaboratory 1.D. numbers), but sample

identification is reported back to the WSSRAP using WSSRM’ identification numbers.

The system shouid® incorporate a method fnr trar.kmg all pertinent information
obtained in the sampling process.

Sections 63 and 7.2. The WSSRAP has the Field Sample Tracking (FST) and

. Environmental Sample Tracking {EST) systems that are used to track environmental

samples from collection to. receipt to invoice approval for each laboratory under contract.

- The WSSRAP -alsc has the WSSRAP Information System for Archiving and -Retrieving

Data (WLZARD) system that is used to maintain the environmental data received from the
laboratories. WIZARD is utifized to comply with Department of Energy requiremetits,
compare data, and perform statistical analyses on routine samples that are part of the
envirenmental monitoring program.

To prevent incorrect analysis results caused by the spread of contamination among
samples, each laboratery should* establish and adhers to written procedures to
minimize the possibility of cross-contamination between samples.
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6.5

b -

: ﬁ‘?

6,8

“This reguirement is not summarized in this plan. However, laboratorizs under contract to

WSSRAP have standard operating procedures that specify identification and prevention of
cross-contamination among samples. The laboratories are assessed to these procedures by
the site POQD on a scheduled basis. ‘In addition, the WSSRAP Vernfication Group and the

-data reviewers request validation for data that is suspected to be it error- or eross- .

contaminated.

High-activity samples should* be kept separate fromtow-activity samples, - -

. This requirement. is not summarized. in this plan.. _Hawevufm;.lahnratoﬂes under.contract.to
-the WESRAP have Nuclear Regulatory Comemission licenses or similar State- licenses.

These laboratories screen samples received from the WSSRAP to determine if they can
accept the samples. According to requirements in their licenses, they can-only accept
samples whose activities are below specific levels. Most laboratories have controlled
areas that process samples with activities above a certain level. Generally, environmental
samples collecied from the WSSRAP have low activity, ' '

In addition, the integrity of samples should* be mainiained; that is, the. degradation

- of samples showld* be minmimized by using proper preservation -and handling

practlces that are compatible with the analj'tlcal methuds used.

S&cticm 7. WSSRAP standard operating prmadures {ES&H 4.3.1 and 4.4.1) outhne the

proper preservation and sample handling practices.. These procedures -explain- what -

parameters are compatible with similar paramesters.

To provide that the analyses performed are consisient and of the'liighest guality,

- specific analytical methods should* be identified, documented, and used to identify-

and quantify all radionuclides in the facility inventory or effluent that contribute
10% or more to the public dose or environmental contamination associated with the
site, : ' '

Section 7.2 and Appendix B. A variety of WSSRAP and subcontractor procedures, plans,
and programs are utilized to ensure that analytical methods are of the highest quality. The
atalytical methods are identified and documented in Sections 6.1 through 6.6 of this

~ appendix.

Standard analytical methods should* be used for radionuclide analyses (when
available), and any modification of a standard method(s) should* be documented.

Sections 6.3 and 7.2. Some radionuclide analyses have modifications to the standard
method. All changes to standard methods are reviewed and approved by the Project
Management Contractor prior to analyses.
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6.9

6.10

6.11

6,12

6.13

In addition, methods, requirements, and necessary ducumentatmn should* he
specified in any analytical contracts established with ontside laboratories. '

Sections 6.3 and 7.2, The specifications of the contracts wﬁh the laboratories include the

. requirements for documemation, methods, and other requirements  regarding. quality.

assurarice. ' ‘Laboratories are -assessed on-a-scheduted -basis-to confirm-their comphanes
with these issues.

Al sites that release or could release gamma-emitting radionuclides should* have
the capability (either in-house or ouiside) of having samples analyzed by gamma-ray
spectroscopy systems.

This requirement is not summarized in this plan. However, the WSSRAP has the
capability of analyzing gamma emitting radionuclides using gamia-ray spectroscopy and
also has the capability of analyzing for alpha/beta emitting radionuclides using a gas-flow
proportional counter and an alpha spectroscopy system.

Counfing equipment should* be calibrated using, at a minimum, the calibration
frequency recommendations. of .the manufacturers so that accurate resulis -are
obtained.

. Section 42. All on-site counting equipment is calibrated at least annually and in

accordance with Procedure ES&H 264, Ludhim Model Scaler and Model 43-10
Detector: Gross Alpha Measurement Operation and Calibration and ES&H 2.6.7,
Caiibration and Operation of the WI-1000 Low Background Gas Flow Propurﬁanaf

~Cournier.. Calibration of vendor (offisite) -laboratories- counting - eqmpment is evaluated-

during regularly scheduled laboratory audits.

In addition, check sources should® be counted periodically on all counters to verify
that the ceuntery are giving correct results.

This requirement is not summarized in this plan. However, check sources are periodically
counted to verify that the counters are giving correct results in accordance with Procedure -
BS&H 2.6.7, Calibration and. Opemﬁm of the WT-1000 Luw Background Gas Flow
Proportional Counter.

Samples that are sent off site for analysis or for laboratory intercomparison should*
be moniiored for contamination and radiation levels and packaged in a manner that
meets applicable transportation regulations and requirements.
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This requirement is not summarized in this plan. However, samples originating from
radiologically controlled areas that are semt off site for analysis are monitored for
contamination and radiation levels in a manner that meets applicable transportation
regulations and requirements The Site Shipping Officer is responsible for properly

packaging the shipments in accordance with Procedure RC-17s, Uﬁ‘ “site Trarrspm-mﬂm of
Hazardous Materials.
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70

7.1

7.2

1.3

7.4

DATA ANALYSIS AND STATISTICAL TREATMENT

The statistical technigues used to support the concentration estimates, to determine
their corresponding measures of reliability, and to compare radionuclide data
between stations and times should® be designed - with mnsmeratmn of the

. characteristics of effluent and environmental data,

Section 6.1. Environmental data are statlstlca]]}? summarized using known and proven

methods to determine the distribution, central tendency, dispersian, and cutliers of the
data. The statistical techniques take intd account the characteristics of skewed
distribution of time series data, high variability analytical results, missing data, and results
below the analytical deteciion limits. All new data are evaluated against the corresponding
historical statistics Apparent ocutliers are only excluded from use after investigation
confirms that an emror has been made during sample collection, preparation, measurement,

- or analysis process.

Documented and approved sampling, sample-handling, analysis, and data
management technigoes should* be used to redm:t variahility of the resuits as much
as possible.

Section 6.1. Standard operating procedures have been developed for environmental
monitoring activities specific to'the Weldon Spring site. These procedures have been
developed from Environmental Protection Agency and Departmem of Energy guidance
and standard industry practices.  Personnel underge training specific to their
responstbilities varying from procedure review through classroom traiming and "hands on"
training under the supervision of a qualified individual

The level of confidence in the daia doe to the radiological analyses shounld* be
estimated by analyzing blanks and spiked pseudosamples and by comparing the
resulting concentration estimates to the known concentrations in those samples.

Section 6.1. Numerous quality control samples are collected in support of environmental
monitoring activities including blank samples, matrix spikes, and matrix duplicates. The
confidence level of the data is estimated by campanng the results of the quality control
samples with known concentrations.

The precision of radionuclide analytical results should* be reported as a range, a
variance, & standard deviation, a standard error, and/or 2 confidence interval.
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Section 6.1. The enwmnmental' mdmtonng'data is stﬁuStlcaﬂy summarized by the
-determination of the range, variance, and standard deviation of the data values at each
sampling location. :

1.5 Data should* be examined and entered inte the appropriate databases ]}rompth' _.
- after analysis. :

* Section6.1: hromediately upon-receipt from the laboratory; alimew-data are verified amd
enfered into the WSSRAP database {Section 7.2).

. 76 - When selecting the data to be considered, outliers should* be excluded from -the
data only after investigation confirms that an ervor has been made in the sample
collection, preparation, measwrement, or data analysis process.

© Section 6.1. Apparent outliers are qualified and excluded from use only after investigation

confirms that an error has been made in the sarhple collection, preparation, measurement,

or data analysis process. Procedures are employed to aid in the interpretation of the data

. and to improve the quality uf the results from the prngrmn by helping to detect Erronecis
measurements.

7.7  As each data pnmt is coltected, it should* be ‘compared to previous data, becanse
such comparison can help identify unusual measuréments that require mvmtlgatmn j
or further statistical wa]uatiun. '

Section 6.1, All new data are evaluated against correspondinig historical data 1o aid inthe | -
idemtification of umisual data values which may require further investigation or av&luatlun
This review is conducted in aceordance with Procedure ES&H 1.1.7. o]

7.8 - As they apply to data ana]}rsm and statistical treatment activities, the general qnahty-
assurance program provisions of Chapter 10 should* be fallowed.

Section 7. Overall data management activities for the WSSRAP are detailed in the Sample
Mamagement Guide. This plan provides guidance for the development of sampling plans,
describes data management activities, and details general data quality requirements. These
general data quality goals have beeir adopted for this environmental monitoring plan.- The
primary activities associated with this environmental monitoring plan include data
verification, database management, and data validation. These programs. document the
quality of data generated by on-site and off-site analyses of samples.
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8.0 DOSE CALCULATIONS
8.1 Except where mandated otherwise (e.g., compliance with 40 CFR Part 61), the

8.2

8.3

8.4 -

8.5

assessment models selected for all environmental dose assessmenis should*

- appropriate characterize the physical and environmentzl situation encountered, - - -

Section 6.2. Assessment models selected for environmental dose estimates at the

WSSRAP are intended to assess-accurate and realistic-radiation doses to the population -

and ic a hypothetical maximally expased individual that could result from remediation.
activities. Environmenta! monitoring data are used either as direct input data in dose

calculations or where appropriate, serve as data input in exposure and dose models. -

The information used in dose assessments should* be as accarate and realistic as
possible. '

Section 6.2. Radiological dose assessments for selected environmental media employ data
from the effluent monitoring and environmental surveiliance programs in nrder to ensure
that the data are accurate and reahstic.

Complete documentation of assessments of the radiation dose resuliing from the
operation of DOE-controlled facilities should* be provided in a maaner that
supports the annual site Environmental Monitoring Report, Environmental
Monitoring Plan, or other application, and show the 1) models used, 2) computer
programs used, and 3) input data-and data source assumptions made,

Section 6.2. The annual site environmental report includes documentation. of the modals,

computer programs, wput data, and data sources used in-the assessment of radiation -

doses.

Default values used in model applicatiens should* be docomented -and e‘valuatﬂd to
determine appropriateness to the specific modeling situation.

Section 6.2. Model default values are evaluated to determine the appropriateness of the
values as they apply to the modelling situation. The use of default values is documented
with the results of dose modeling. '

When performing haman food chain assessments, a compiete set of human exposure
pathways should* be considered; consistent with current methods (JAEA 1982
Maoore et.al. 1979; NCRP Report No, 76; NUREG/CR-3332). :

Section 3.4.4.2 and 6.2. 'The foodstuffs sampling program provides data to determine the
prajected dose to off-site persons from an air to crop to human exposure route.
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8.6 . Surface water and groundwater modeling: should* be conducted as necessary to
conform with the applicable requirements of the siate government and the regional
office of the EPA,

.- . Section 3. - The WSSRAP has received-no -specific requiremerts 4o-perform groundwatef
-or surface water modeling from the State or regional reguiators. Pursuant to CERCLA
and RCRA guidance, the WSSRAP has and continues to conduct a variety of groundwater
contaminant trangport modeling efforts. S '

‘8,7 The general quality assurance program provisions of Chapter 10 -sbould* be
followed as they apply to performing calculations that assesy dose impacts.

Section 6.2. All general quality assurance program provisions. are followed as they apply
to performing calculations that assess dose impacts. o
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9.0

2.1

9.2

2.3

2.4

RECORDS AND REPORTS

Accordingly, DOE officials and DOE management and operating comtractors

should* identify and comply with the relevant requirements.

-Section 6.  Activities ai the Weldon -Spring site -are -performed. in accordance with.

Department of Energy Orders 5000.3A; 5400.1, 5400.5, 5284.1b. and 5484.1; National

Pollution Discharge Elimination Sysiem permits issued by the Missowri Department of

Natural Resources; and the Federal Facilities Agreement, as well as other apphcahle
Federal, State, and local laws and environmental protection regulations.

Timely notification of occurrences and information involving DOE and its
contractors should* be made to the appropriate DOE officials and to other
responsible authorities. :

. Section 6. Reporting of all occurrences listed in Department of Energy Orders 5400.1,
.5400.5, and 54841 is performed in accordance with Department of Energy Order - -

3000.3B.

Auditable records relating- to environmental sarveillance and effluent - nmmtomlg
should* be maintained.

Section 6. The WSSRAP maintains a Sample Management Guide (DOE/ORS21548-499)
which governs sampling plan preparation, data’ verification and validation, database
administration, and data archiving. - All environmenta! data from sampling, analysis, and
quality review programs are maintained in hard copy and electronic copy. -All original
documentation 1s transferred to the Project Quality Deparimerit-and stored i a controtled-
area in a fireproof safe.

Calculations, compuier programs, or other data handling sl:nu]d* be remrdmi or
referenced. :

Section 6. Computer programs and data management systems utilized at the Weldon .
Spring site are the Environmental Sample Tracking {EST) system, the Field Sanmiple
Tracking (FST) System, the Generic Universal Report Utility (GURU) program, the
Safety, Health, and Radiation Protection (SHARP) program, the Site Wide Audit
Tracking System {(SWATS), and the Waste Inventory Tracking System {WITS).
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9.5  As they apply to reporting and ‘record keeping activities, the gemeral quality
' assurance program provisions of Chapter 10 should" be followed.

Section 7. Standard operating procedures are maintained and documented to ensure the
quality of the environmental monitoring program and those activities which influence the
program. _ -
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10,0 -

10.1

10.2

10.3

QUALITY ASSURANCE

In addition to these plans, the Environmental Monitoring Plan should*® contain a
section on quality assurance and should* cover the monitoring activities at each site,
consistent with applmahle elements of the 18-element format in ANSI/ASME
NQA-1.

Section 7. The quafity assurance section of the environmental monitoring plan outlines the
requirements for the aciivities at the WSSRAP, which is obligated t¢ comply with the
applicable requirements of ANSTVASME NQA-1 as outlined in Department of Energy
Order 5700.6C. A Quality -Assurance Program is maintzined for the Weldon Spring site,
which addresses the requirements -of Department of Energy Order 3700.6C. Also, the
project specific Environmental Quality Assurance Project Plan (Ref. 24) describes how
various aspects of Department of Energy Order 5700.6C and the Quality Assurance
Program will be implemented at the Weldon Spring site.

Periodic audits should* be perfoermed to verify compliance with operational and
quality control procedures,

Section 7. Assessments and surveillances are performed pericdically to evaluate quality
related activities in the environmental monitoring program. Analytical laboratories
performing analyses for the Weldon Spring site are assessed annually by Welden Spring
site personnel- from the Project Quality Department and other related departments. The
Project Quality Department routinely evaluates site operations associated with
environmental monitoring activities. The Welden Spring site is also periodically assessed
hy external entities, including Department of EnerquHeaﬁquarters and Department of
Energy-Oak Ridge.

The following requirements from ANSVASME NQA-1 should* be foliowed:

- Planned and scheduled audits should® be performed to verify compliance with all

aspects of the guality assurance program and to determine its effectiveness. These
audits should* be performed independently in accordance with written procedures
or checklists by personnel whe do not have direct vesponsibility for performing the
activities being aodited (i.e., supervisors cannot audic their own facilities), - Andit
results should* be documented and reported to and reviewed by respmmhle
management. Fellow-up action should* be taken where indicated.

Section 7. The Prnje:ct Quality Departmmt routingly performs assessments of
environmental monitering activities to evaluate compliance with project-specific
procedures, Assessment reports are generated and corrective actions are monitored by the
Project (hiality Department. '
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10,4

The elements of a quality assurance pmgram plan should* be derived from the 18
-criteria in ANSEHASME NQA~1 and those stipulated in 10 CFR Part 50.

The WSSRAP complies with the apphcahla requirements raf ANSI/ASME NQA-1 -in
accordance with Department of Energy Order 5700.6c. ‘The WSSRAP is not a nuclear

“oor-produstion or -utilization fasﬂ;ty and, therefore; ' the Quality -Assurance Program-is net-

105

derived from the criteria. st:lpulated in 10 CFR Part 50 which pertains to these types of
facilities.

Radiation measurement, including portable instruments, envircnmental dosimeters,
in sity monitoring equipment, and laboratory instruments, should* be calibrated

with standards fraceable te NIST calibration standards (NCRP 1978; National
Bureau of Standards Special Publication 609).

Section 7. Calibration of all radiation measurements is performed in sccordance with

documented procedures, industrial practices, and Department of Energy Orders which

have standards traceable to NIST calibration standards.
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APPENDIX B
Data Quality Requirements
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~ APPENDIX C
Document Hierarchy for the Environmental Monitoring Plan
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Level 1: DOCUMENTS HAVING FORCE OF LAW OR CONTRACT
. Department of Energy Contract DE-AC05-860R21548
Department of Energy Orders

0232.1A Ovecurrence Reporting and Processing of Operations Information
1324.2A Records Disposttion

5400.1 General Environment Protection Program -

5400.5 Radiation Protection of the Public and the Environment

5480.21 Unreviewed Safetv Questions

548022 Technical Safety Requiremenis

54804 Envirovmental Protection, Safety, end Health Protection Standards

5480.23" Nuclear Safety Analysis Reports

5481.1B Safety Analysis and Review Systems

5484.1 - Envirommental Protection, Safety and Health Protection Iry’annanﬂn Reporting
Requirements

01511 Comprehensive Emergency Marmgemem Svsten

0231.1 Safety and Health Reporfing Reqmremenrs

0420.1 Facility Safety :

0440.1 Worker Protection Management for DOE Federal and Contractor Lmployees

0451, 1A National Environmental Policy Act Compliance Program
5480.1% Conduct of Operations Reguirements for DOE Facilities
5700.6C Quality Assurance

5820.2A Radivuctive Waste Management

1 N441.1 . Radiclogical Protection for DOE Activifies

DOE-STD-3009-94 - Preparation Cuide for 1.5, DOE Nowreactor Nuclear Facifny
' : - Safety Analysis Reports
DOE-STD-1027-92 Hazard Coategorization and Accident Analysis Techniques for
Compliance with DOE Order 5480.23, Nuclear Safety Analysis
: Reports
DOE-EM-8TD-5502-94 Hazard Baseline Documentation
Federal and State Laws and Regulations:
Archeological Resources Protection Act
{lean Air Act

Comprehensive Environmental Response Compensation and Liability Act

DOEOR21 548424, Rey. & 1
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National Environmental Policy Act -

Endangered Species Act of 1973, as amended
Executivé orders 11988, 11990, 12088, 12146, and 12316

Governor’s Executive Order 82-19, On Floodplain Management
. Hazardous Materials Transportation Act of 1974, as amended
Missour: Air Conservatian Law

Missouri Clean Water Law

- Missouri Hazardous Waste Managemént Law

Nationai Historic Preservation Act

- National Pollutant Discharge Elimination Systet (NPDES)

Resource Conservation and Recovery Act (RCRA)

Toxic Substances Cunt:rol Act of 1976, as amended

10 CFR 8335, Occupational Radiation Protection

18 CFR 12, Federal Energy Regulatory Commission Dam Safety Regulations
29 CFR. 1910, Qccupational Safety and Health Standards |

29 CFR 1926, Safety and Health Regulations for Construction

* 40 CFR 61; National Emission Standards for Hazardous Air Pollutants

l.'[} CFR 834 Radiation Protection of the Public and Environment{proposed)
10 CFR 835, Occupational Radiation Protection

10 CFR 1008.17 DOE Privacy Act

29 CFR 1324 2A Records Disposition

DOEQRZIS45-424 Ray, 5 2
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10 CSR. 23 Division of Geology and Land Survey
40 CFR. 355 Emergency Planning and Notification
Federal Facility Agreement
Records of Decision
. LEVEL 2: Documents giving programmatic guidance to the PMC.
PMC Quality Assurance Prqgram (DOE/OR/21548-330)
Project Management Plan (DOE/OR/21548-048)
Project Management contractor Quajit}r' Assurance Program (DOE/OR/21548-333)

Weldon Spring Site Remedial Action Project Health and Safety Flan (DOE/OR/21548-511)

Weldon, Spring Site Remedial Action Project Uncontrolled Area Health And Safefy Plan.
(DOE/OR/21548-553)

PMC Implementation Plan for Title 10 Code of Federal Regulations. Part B35
{DOE/OR/21548-508) -

Level 3: Documents that define the entire scope of a PMC depariment activity.
ES&H Department Plan (DOE/OR/21548-172)
Environmental Quality Assurance Project Plan (DOE/OR/21548-352)

WSSRAP Facility Safety Management-Plan
(DOE/OR/21548-496)

Level 4: Operationsal plans and dnt:uments that apply to more than one activity of a PMC
department.

Sampling Plans
Emergency Plan (DOE/OR/21548-531)

Pian For Monitoring Radionuclide -Emissions other than Rﬂdﬂn at WSS Critical Reveptors
(DOE/OR/21548-127)
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R%spiratury Protection Program Plan (DDEDM21543-BS?}'
Hazard Cemmunication Program Plan {DOEJ’DRJ’2154E-1}49)
Lahnratury Chemical Hygiene Plan (DDE!DW21543«143}
Well Field Contingency Plan {DOE/OR/21 548-340}

.- Envirenmental Monitoring Plan (DOE/OR/21548-424) |

Waste Minimization Pollution Prevention Awareness Plan
(DOE/OR/21548-124)

Enviroamental Restoration and Waste Management Program

Dam Safety Operations Emergency Preparedness Plan
{DOE/QR/21548-306)

Sample Management Guide{DOE/QR/2]548-499)
QOceupetional Medical Program Plan{DOE/OR/21548-448)

‘On Site Radiotogical Lab Operational And Quality Assurance Plan
(DOE/OR/21548-593)

. Groundwater Protection Program Malwgeinant PM@OE!’DR.!’ZI 548-123)
Hearing Conservation Program Plan{DOE/OR/21548-293)

WSSRAP Ergonomic Plan (DOE/OR/21548-601) |

Wellness ngram(DUEfORfElS;iS-SM]

Chemical Plant Area Cieamup Attainment Confirmation Plan {(DOE/QOR/21548-491)

DOE/QRI2I548-424, Rev. 5 4
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Level 5: Documents that are task specific and provide detailed instructions regarding what
to do, how ta do it, and specific responsibilities.

Personal Protective Equipment Requirements Manual{DOE/OR/2 1548-03 4)
NIOSH Manual of Analytical Methods

Fire Protection Program Manual(DOE/OR/21548-328)

. External Dosimetry Technical Basis Manual(DOE/OR/21548-441)

Limits For Intake of Radionuclides by Workers: A Report of Comm.2 of the I.nternatmnal
Commussion on Radiclogical Protection

1991-1992 Thresheld Limit Values for Chemical Sub. Md Ph}?ﬂcal Agents and Biological Exp
Indices

Industriat Hygiene Monitoring Pragram-Fian{DOEfﬂRiElMS—@?}
Facility Safety Assessment For The CSS Pilot Plant (DUEJDBIEIS48-483)
Facility Safety Assessment For The Quarry Bulk Waste Removal Activity (DOE/OR/21548-486)

Interim Facility Safety Documentation For The Temporary Storage Area (DOE/OR/21548-513)

Hazard Categorization For The Site Water Treatment Plant T'rains ! and 2

Hazard Categorization Feor The Quarry Water Treatment Plant (DOE/QR/21548-525)
Safety Aralysis For The Site Water Treatment Plant (DOE/OR/21548-527) -

Hazard Categorization Of Building 434 (DOE/OR/21548-539)

Interim Facility Safety Documentation For The Matertal Staging Area-(DOE/OR/21548-546) =+~

Interim Facility Safety Documentation For The Asbestos Storage Area (DOE/OR/21548-547)
Interim Facility Safety Documentation For The Raffinate Pits (DOE/OR/21548-548}

Safety analysis For The Quarry Water Treatment Plant (DOE/QR/21548-550)

DOEOR21548-424, Rev. 5 5
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Interim Facility Safety Documentation For The Ash Pend Storage Area (DOE/OR/21548-551)

"Hazard Categorization For The Chemical Stabilization and  Solidification Facility

(DOE/OR/21548-570)

- Facility Safety Analysis For Building 434 Opmﬁons-{DGFJGRJEM%S?S} S

Hazard Categorization For The Disposal Celi (DOE/OR/21 548-5’?9)

Safety Analysis For The Cheinical Stabilization and Selidificaiton Facility (DDEJ’DRJE]S‘IS 548} -

Safety Analysis For The Weldon Spnng Site Disposal Cell (DGEDW2154E 656)
Internal Dosimetry Program Technical Basis Manual (DOE/OR/21543-
PROCEDURES

1.1.4 Logbook Procedure. :

1.1.5 The WSSRAP ALARA Procedure

1.1.7 Environmental Data Review and Above Normal Reporting

1.2.1 $Soil Remediation Disposition Process

2.1.3 Documentaticen of Practical Training for ES&H Staffand Suhmmramor Personnel
2.1.4 Qualification of Access Control Monitors

2.2.1 Thermoluminescent {TLD) Issuance and External Dosimetry

2.2.3 Bicassay Sampling

2.2.6 Internal Radiation Dose Bvaluation and Special Bioassay Bequirements
2.2.7 Safety, Health and Radiation Protection Docomentation

2:2.9 External Exposure Evaluations

2.3.1 Personnel Access to Controlled Areas

2.3.6 Personnel, Bquipment, and Vehicle Decontaminaticn

2.3.8 Contamination Survey

2.4.1 Calibration and Use of Portzble Radiotogical Survey Instruments

2.4.3 Area Sampling and Analysis for Gross Alpha Air Particnlate Concentrations
2.4.4 Radon and Thoron Daughter Concentration Determinaticon

2.4.7 Persenal Radiclogical Air Particulate Sampling

2.5.5 Sample Preparation Procedure for Radiologicai Soil Samples

2.5.8 Th-230 Determination in Soils by the UNC Method

2.5.10 Spiking Air Filters for Contract Lab Checks

2.6.5 Calibration and Operation of the KPA-I'.I Kinetic Phosphorescence Analyzer

DOEIOR21545-424, Rev. & . 8
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2.6.7 Calibration and Operation of the -HT-10000 LEIW Backgmund Gas Flow Proportional

Counter
2.6.% Tnstruetions for Calibration and Operation of the High Purity Germanium Detector

'2.6.11 Operation and Maintenance ¢f the Bicron R30-3 and Eberline RO-20 Portable lonization

Chambers

2.6.12 Radioactive Source Control

2.6.14 Calibration and Operation of an Eberline PCM-2 Personne! Contamination Menitor

3.1.1 Measurement of Photoionizable Gas and Vapors: Calibration and use of the Photoionization
Detectors

53.1.2 Hazardous Atmosphere Determinations: Calibration and Use of tha Exotox 50 and Exotox
75 Gas Monitor

3.1.3 Airborne Fibers-Personal Expasure Monitoring

3.1.4 Airborne Fibers-Area Sampling

3.1.5 Bulk Sampling for Asbestos.

3 1.6 Calibration of Rotameters

3.1.7 Noise Monitoring for Hearing Conservation

3.'1.8 Portable Self Contained Breathing Apparatus Regulator Tester

3.2.2 Quantitative and Qualitative Fit Testing of Respirators

- 3.2.3 Self-Contained Breathing Apparatus Operation and Inspection

3.2.5 Operation ; Maintenance, and Inspection of Air Purifying Respirators

- 3.2.6 Respirator Cleaning and Sanitizing

3.3.1 Medical Surveillance

3.5.1 Confined Space Entry

3.6.1 Heat Stress Monitoring

3.7.1 Use of Air Velocity Meters and Airflow Evaluation of Laboratory Hoods

3.8 2 Fibrous Aerosol Monitoring

1.8.3 Real Time Aerosol Moniteting

3.8.4 Measurement of Mercury Vapor: Calibration and Use of the Jerome 431-X Gold Film
Mercury Analyzer

3.8.6 Cascade Empactor Sampling

4.1.1 Numbering System for Enviconmental Samples and Sampling Locations

4.1 2 Initiation, Generatior, and Transfer of Environmental Chain of Custody

4.1.3 Sampling Equipment Decontamination

431 Surface Water Sampling

4.3.2 Hydraulic Conductivity Shug testing

4.3 3 Standing Surface Water Level Measurement

4 3 4 Flow Meter Operation

4.4.1 Groundwater Sampling

4.4.2 Groundwater Level Monitoring and We]l Integrity Insp&ctmns '

4.4 4 Subsurface Monitoring Device Plugging and Abandonment Procedure

4. 4.5 SoilfSediment Sampling

OOE/OR/21548-424, Rev. S 7
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4.4.6 Vegetation Surveys

4 4.7 Sail, Rock Core, and Rock Chip Borehole Logging
4.4 8 Menitoring Well Installation and Development -
4.4.9 Drilling Coordination System

4.5.5 Measurement of Specific Ions in Water
4,56 Measurement of Dissolved Oxygen in Water
4.3.7 Measurement of Settleable Sclids

4:5.9 Qperation and Calibration of Y.8I Flow Through Cell System

4.6.1 Environmental TLD Deployment and Handling

4.6.2 Radon Concentration Measurement in Ambient Air

4.6.4 Constant Flow Low Volume Air Sampler Operation and Air Sample Filter Handling

4.6.5 Radon Flux Measurements using the Large Area Activated Charcoal Collector Method

4.6.6 Constant Flow High Volume Air Sampler operation and Air Sample Fitter Handling

4.6,7 RGA-40 Radon Gas Monitor:-Operation and Data handling

4.6.8 WLM-30 Radon Daughter monitor: Operation and Data Handling

4.6.9 Electret radon and Thoron Gas monitor: Operation and data handling

4.6.10 Operation of the Niton RAD7 Radon Detector

4.6.11 Operation of the Pyvlon WLX Working Level Monitor

4.6.12 Calibration of the Pylon WLX Working Level Monitor Using the Rn-]Qﬂ ami Th—l@ﬂ
Daughter Standards

4.8.1 Operation of the Manual Rain Gauge

4 8.3 WSSRAP Meteorclogical Monitoring Station

49,1 Environmental Monitoring Data Verification

4.9.2 Environmental Monitoring Data Validation

- 6.1.1 Emergency Response team

6.1.2 Certified First Responder Program. Fuactions and Requiremerits
6.1.3 Emergency management Team
6.1.4 Emergency Notification

© 6.1.5 All Cali Emergency Pager System

6.1.6 Emergency Response Equipment Inspection

6.2.1 Site Emergency Training and Dril! Procedure

6.2.2 Designated Employee - Fire Control

6.2.3 Employee Emergency Evacuation Operations

6.2.4 Inclement Weather

8.1.1 Hazards Screening of New Work Packages

8.1.2 Facility Hazard Categorization

8.2.2 Safety Analysis for Facilities Not Categonzed as Nuclear FaCllltlES

2.3.1 Review and Revision of Health and Safety Plang and Safety Basis Dnmmenwxmn
9.1.1 DlB[]OSltIﬂn of Suspect Compressed Gas Cylinders

- 4:5.2 8pecific Conductance Measurement in Water : RN R

' DOE/QOR/21548-424, Ry, § 8
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INSTRUCTIONS

1¢+ Drink Stations Within Contrelled Areas
102 Bulk Sampling for Asbestos
103 Contamination Control Peniodic Surveys
104 Personnet and Equipment Decontamination
105 Contamination Monitoring Requiremenis for Fluid Changes Within Controlled Areas
106 Inspection of Emergency Shawers and Eyewash
107 ES&H Reviews
108 Survey Requirements for Exit From Radiological C-:mtmlled Area
109 Esiimating Total Activity FOR SCO Laundry Shipments
121 Breathing Zone Air Sampling and Analysis for Long-Lived Gmss Alpha Activity
122 Operation of Low-Volume Air Sampler
148 Ludium Model 19 Micro R Meter Usage
150 EJse of Ludlum Model 44-10 (2x2) and 44-2 {1x1) NAI Detectors
161 Air Sampling With Detector Tubes -
183 Noise Monitoring For Hearing Conservation
201 Quantitative and. Qualitative Fit Testing Of Respirators
202 Fire Protection Instruction Manual
203 Use of On-5ite Radiological Laboratory
204 Functiona! Element Surveillance Audit Schedule
205 ES&H Posting Requirements
206 Radiological Performance Goals Program
207 Pipet Verification
301 Operation of the Deionized Water Still
402 Peer Review of Formal Documents and Calculations
403 Documenting Classroom Training and Field Experience Requirements Under the OSHA
Hezardous Waste Operation and Emergency Response Training {HAZWDPER} Standard

Level 6: Reports, studies, and other formal documents that provide information abuut the
Weldon Spring Site or the WSSRAP.

Weldon Spring Chemical Plant Storm Water Alara Report
(DOE/OR/21548-555)

Anmal Site Environmental Report
(DOE/OR/21548-692)

Quarterly Environmentadl Data Summary

Effluent Information System/Onsite Discharge Information System Report

DOEORIZ S48-42d, Rey. 5 L2
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Discharge Monitoring Reports

National Emission Standards for Hazardous Air Pnllutants 19946 Annua] Report for The Weldﬂn
Spring Site Remedial Action Project (DOE/OR/21548- 639}

Closure Reports for Soil Confirmation

~ Monthly Air Monitoring Reports

Semi-Annual Meteorological Station Performance Check Report

OOEMRZ1548-424, Rey. 5 10
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- APPENDIX D
Felecon From L. Hopkins to File Regarding the Use of
Uncensored Data Sets, Dated June 1, 1992
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INTER-OFFICE CORAESPONDENCE

Junea 1, 1992
UDATE: -

. File %-(%r—zé"

Lorer Hopkins :

T FROM:

sumEcﬁ TELEEDNGHWMM DATA SR .' . B - A

pate of Telecon: - May 27, 1992
. zaller: Loren Hoepkins

" -rall to: “Beb O'Brien, ‘Statistical Policy Branch of ‘U8 EPA, -
washington, DC '

Telephone: {202) 260-2683

SUBJECT: UTILIZING UNCENSORED DATA IN STATISTICAL
i ... . ZCAGIULAPIONS

¥r. O'Brien returned my call regarding this suhjéct. I

' Explained-tcgﬂr.:0thien,that.thewlﬂﬂlnDDE;E;gi:agmentalm"mvu,hxh.
1z Gui far- iplogic luent ; itorin .

' Environmen urvajllance specified the following:

7.3.4 Less-Than-Detectahle Values

' Monitoring: programs often include measurement of ‘extremely low
concentrations. of radionuclides, below the detection limit of
the counting instruments.. Data sets with large numbers of §
legs-than-detectable -values :need special consideration ia the .
statistical analyses (Gilbert 13987). :

- Less-than-detectabla data will produce numerical measursmenits
with values below the detection limit and sometimes. negative
values. All of the actual values, including those that are
negative, should be included in the statistical analyses. .
Practices such as assigning a zero, the detection limit walus,
or some in-between value to the belew detectable data point,
or discarding those data points can severely bias the -
‘resulting parameter estimates .and should be avoided.’

When analytical instruments or laborateries do not supply the ..
actval values for readings less than the detection limit, but
make some designation such as "ND", the actual values for
those data points should bs obtained. When:obtaining these

data points is not possible, at least the number of less-than---
detectable values should be obtained.

m:\users\bickmyer\enviuncens.lh
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pData from censored distributions (for which the number of
_hless—than-datectahle“valuas'iSWknnwn) are more-amenable to .., .
standard statistical analyses-than ara those from truncated .
- adistributions (for which the pumber of .values below the Co
| detection limit are not known) ;- which require special i
‘gtatistical technigues {Gilbert and Kinpison;..E381).

T explained that in.incorporating uncensored data. (including
negative numbers) in our statistical:ﬁaiculatiqns}'in-one.casenjj
we .obtained a negative-dose.- We guestion the wuse.of applying .
the policy of incorporating uncensored data across the board B
pecause the results of using means derived from uncensored

data may lead to physically impossible results. 1In addition,

we were wondering if some sort of weighting approach should be
applied to data below the detection limit because there is

lesz .confidence associated with these values. I asked if he
“had”any feel for when the'use of uncensored data should or
should not be applied .and if there was a study that validated
this request for incorporation cf uncensored data. Mr.

O'Brien did not-have an answer for ne and referred me" to

Richard Gilbert at Batelle (509) 375-2975%). - -

-1 called Richard Gilbert and explained the situation and _
.. concerns I had explained. to Mr. Q'Bzien.. -He was not aware of

the. DOE guidance and was not aware that he was referenced in
‘the guidance. He felt that any across-tha-board application
of his recommendations of the use of uncensored data was 1ll-
founded. - He ‘recommended ‘that we use scientific, professional
judgement in:including uncensored data. .In general, he felt.
we should obtain and use. uncensored data since he felt it
_ still contained some meaning.  However, if -the results were
not possible,  we should includa a paveat and explain our

reasconing.

Mr. Gilbert suggested I lock up a paper by Diane Lambert
entitled Non-detects, Detection Limits and the Limit of
probability", from the Journmal of the american Statistical
Association regarding my question with weighting data balow
the detection limit with less confidence. o

LEK/ceh

. mi\users\bickmyerkanviuncens.lh
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"APPENDIX E
Above Normal Reporting Levels
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Tahla E-1 Environmental Response Levels in Groundwater and Surface Water for Critical Receptors
RESPONSE RESPONSE
LOCATION PARAMETER LEVEL | LEVEL H
Surface Water
Eww-2002, BIEEY Raviewer disctetion *=100 pCish
2003,2004 2005 2012 ' )
?g?ﬂm. Lig) 5 pCiflx<10 ¥=10 pCiff
SW-1003, Uia) 100 B Aoamiax x=max. or 2300
1004, 1005,1007,
1008 Mitrofa) D.L=es1 pgh x=1pgh
Springs
SP-8301 Uia) 100 pCifkx<max Xernax
Mitras{b] Db 5we<D.22 ugh ¥}, 22 pgfl

Groundwater L .
MW-1002 through 1016 | Uic) ¥z previous high end 2 highs{a)
and 3+ 2
Site and Quamy WTP All Paramatars{d} | e prewvious high and izbasefing
Detection monitoring : WL+ P )
MW-1017  to  MW-1023, | U{a) new high e & pCii =10 pCifl
MW-1033 and RMWs and | Mitrofa) - W=l L
PWs : B4(b) 100mg/kx<250 x2250 mgi

: Metals(f p+20xsMCL (PWs and RMWs only) ©=MCL

‘fa) based on histaric ranges

(b} based on water quality standards

{c} based on past three years historical data
(d} bazed an basaling monltaringsaa Tables E-4 or E-3
fe)consacutive new highs with x=z 4 + 2o

{f) based on drinking water standards

DOEMR21545-424, Rev_ 5
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Tabie E-2 WATER QUALITY STANDARDS
A. BPA DRINKING WATER $TANDARDS
Concentratlon Concantration.
Patamater myg/l Farameter my/l
Antirnenylal 0.008 Seleniumia) .05
Arsenicia) 0.0& Silver(d) 0.05
Bariumiz) 2.q Thalliurmia) 0.002
Berylliurnia) 0, 004 dinclb) 5.0
Cadmium{a} 0,008 Flucrige(h) 2.0
Chromiumia 0.1 TOE(b) 500
Cobralt{d) 1.0 Cyanide(c) 02
Copper{b} 1.0 PCBs{d) 4,5E-B
Iron{bl 0.3 2,4-O0T{eh 0.00011%
Mitratef){a) 14 Grosso (&) 15 pCitl
Sulfatelb) 250° Ru-228+228(x) 5 pCifk
Chioride(l} 250 Rn-222 (1) - 300 pCi/l
Lead{d} 045 Uranium {f} 20y
. =13.6 pCill
Manganese{b) 0.05
Mercuryia) 0.002
Mickel{c) oA

{a) EPA Primary maximum contaminant lewve

(b} EPA Secondary maximum contaminant level

{£) MONR Primary maximum contaminant level

(d} MDMR Yvater quallty standard for ground water

{f} Propozed EPA Primary maximum contaminant level

B. DERIVED CONCENTRATION GUIDE (DCGs)

DOE Order 5400.5, Radiation Protection of the Public and the Environment, designates the
DCGs for ingestion of drinking water as:

Uranium 600 pCyl

. Radium-226 100 pCi/l

Radium-228 100 pCi/l

Thorium-228 400 pCi/l

Thorium-230 300 pCi/l

Thorium-232 50 pCil

DOEOQR21 545424, Rev. 5 .2
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Table E-3 NPDES Permit Limits and Notification Levels

LOCATION PARAMETER RESPONSE LEVEL 1 RESPONSE LEVEL i
All permitted outfalls | ail parameters = permit limit > permitted limit or

' = to or = than nitiflcation level
) MPDES CUTFALL NOTIFICATION LEVELS
[=torm water, alte and quarry water and sewape treatment plant outfatls)
PARAMETER UNITS PERMIT NOTIFICATION LEVELS -.
LIMIT {a) SWTP,OWTP/NPO00Z,
NP-0003 NP-0D0S NP-DO10,
NP-00Q§™*

Chermigal Oxygen Demand (COD) mg!l [5]4] =E0NA,
Total Suspended Solids g/l 30 =30/MA, NA, NA, NA, =30
Biochernical Cxygen Bemand {5 Day) | rnaf 30 . MAMA NA NA MNA =30
Fecal Collfarm colf100m| 400 {b} MWAMA NA MA, MNA =400
Settleable Solids™** it 1.0 - MAM.D, 1.0, 1.0, 1.0, NA (=2 5 for borrow sréa)
pH S0 E-8 <5 or =2 - )
Whole Efffuent Texcity sea parmits see permits MO-0107701 and MO=0108937
Qil and CSraags mgfi e} hAMNAL>10 borrow arsa)
Areenic'™ maf| 0.20, 0.10 *020 =0 1/0.1
Chromium™ mgfl- 0.40, 0.10 *340, »0.1/01, 0.1, 0.13 0.1, 0.1
Copper* mgft J86. 1.0 =066, >1.0/0.1, 0.1, 019, 0.1, 0.1
Laad™ .mgfl 0.2¢ &.10 =020, >3, 1/8.1, 0.1, 0.188 0.4, 0.1
Manganese mgA 0.50, 0.16 »0,50, *0.1/0.48, 0.20, 5.6 0.1, 0.1
Mercury™ mgil 0.008, .004 =0.005 >0004/0.1 -
Selanigm™ rmafl 0.05 0.02 >0.08, >0.02/0.1
Cyanide-Amenable*™ g 0.05, 00075 =005, >0.00750.1
2 4-dinitrotoluena* pafl 1.1, 0.22 =11, =0.22/100¢
Flartds maf 12, 4.0 12 =4 0440
Mitrata mg# 100, 20 =100, *20/10
Sulfate F'rlgﬂ 100G, 5040 =>1000, ~500/250
Chioride g * =2500230
Grass Alpha pCif * MN/A -
Cross Beta . picif] >
Uranium pCifl * »30/=>500{ 1360 MDMNR)
Radium 226 plidt * =100
Radium 228 pCifl * >100
Thorium 228 pCifl * =400
Thorium 230 pifl » »300
Thorium 232 pCifl - =50
Actiniurm 227 pifl * >}
Polonium 210¢ pzifl * =80 -
Radon 222 pii >
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NPDES Permit Limits and Notification L&ve'l.s (Continued)

Table E-3
NPDES QUTFALL NOTOFICATION LEVELS
: : (storm water, slte and quarry watar and sewage treatment plant outfalls}
PARAMETER ' UNITS PERMIT NOTIFICATION LEVELS -
LIMIT SWTP,OWTP/NFP-0002,
NP-0003,NP-0005, NPF-0010,
NP-0D0D8***
PRIORITY POLL™ :
1% acrolein pgil ¥ 200
2Y acrylonitrile pgdl * 200
3V benzens gl * 100
SV bromoform padl * 100
&Y carbon tetrachloride pgil * 100
7V chlorobenzene pafl * 100
8V chloradibromarnethane g G 100
8V chlorgethans g - 100
10 2-chlorosthylvinyl sther ug * 104, 125100
11¥ chloroform pod * 100
12¥ dichlorchromomsthane el * 100
14V 1, 1-dichleroethans | o 100
19 1, 2-dichlorocthane e w 100
18Y 1, 1-dichlorogthylene Ly v 100
17¥ 1. 2-dichiorapropane pgll * 100
18V 1. F-dictdoropropylene gl * 100
18 ethylbenzene gyl N 100
20 methyl bromide pglh * 100
21¥ methyf chloride pat * 100
22V methylens chlartde pg/! : 100
23V 1,1,2 2-tetrachlososthane pafl * 100
24V tetrachloroethylene ug/l * 100
25V toluens pafl * 100
26V 1, 24rans-dichlorsethylene gl * 100
27¥ 1,1,1-trichloroethane pgfl : 100
28Y 1.1,2-trichlarosthane gl ' 100
28 trichlorcethylans pghl - 1G4
31V vinyl chloride pgfl . 104
1A 2-chloraphencd pad * 104
2A 2 4-dlchloraghengt pgh - 100
34 2 ddimsethyiphenol ugh * 100
44 4, 6-dinitro-o-cresol gl * 1064500
54 2 4-dinitropheno pgf * 500
g4 Z-nitrophenol paf . 100
78 4-pitrophanol ugA - 100, S00/250
84 p-chloro-m-cresal pgh * 100

DOEMORIZ15468-424 Rev. 5
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Table E-3 NPDES Permit Limits and Motification Levels {Continued)
NPDES QUTFALL NOTOFICATION LEVELS
(atorm water, gite and quarry water and sewage traatiment ptant autfalls)
PARAMETER LINITS ' PERMIT NOTIFICATION LEVELS -
LIMIT SWTP,QWTPINP-O002,
NP-0003, NP-0005 NF-0010,
- MP-0006*** '
oA pentachloraphancl pafk * 160, 500/100
104 phenol pa/t i 100
114 2 4 5-trichlorophenol pg/l * 100
1B acenaphthene pal iaininl asass 10070
2B scanaphthylens puyil . saane 1001100
3B anthracena ugll * 100
4B benzidine pa/l * 100, 2507250
5B henzofalanthracens gl b sk 1004100
&8 benzofalpyrens pgf il M 1001100
7B 3;4-benzoflunranthane pgfl * 00
8B benzo{ghilpsiylens ugll * 100
g8 benzo(k)fluoranthene pgfl - v 1007100
10B bis{2-chloroethoxy jether g . 100
118 bis{2-chloroethyljether g . 100
128 bis{2-chloraisopropyllether pall * 100
138 bis{Z-ethylhexyl)phthalate g . 580, 100/100
148 4-bromophenyl phenyl sther pafl * 100
158 butylbenzy| phthalate pad * 100
166 2-thloranaphthalens pall * 100
178 d-chlorophenyl pheryl sther g * 100
188 chrysene : gl faininnn e 1007400
198 dibenzo{a hjanthracene il i e 100700
208 1,2 dichlorebenzene pafl . 100
21B 1 3-dichiorebenzshs pafl * 107}
228 1,4 dichlorobenzene pgi . 100
238 3,3'-dichlorobenzidina pad - 104, 200400
248 disthyl phthalate gl * 100
258 dimethyl phthalate pgfl . 100
265 di-n-butyl phthaiate ugfl o 100
288 2 6-dinitrotcluens pad . 100
288 di-n-octyl phthalate pghl " 407, 1007100
308 nghl . 100
1 2diphenvihydrazins asazobenzens)
3B fluroranthene paf i e 0100
3258 fluorans g/l e e 1004100
338 haxachlorobenzene il * 100
3B haxachlorobutadiene _pafl * 100

DOEMOR/2Z1548-424, Rey. §




ENVIRONMENTAL MONITORING FLAN 012193
Table £-3 NPDES Pemnit Limits and Notification Levels {Coniinued}
NPDES DUTFALL NHOTOFIGATION LEVELS
] {storm water, site and quarry water and sewage tteaiment plant cutfalls)
PARAMETER _ UNITS PERMIT NOTIFICATION LEVELS -
LIMIT SWTP.QWTP/NP-DOOZ,
NP-DDO3,NP-0005, MP-O0HG, -
HP-DDDg™
358 hexachlorocyclepentadiens - pgdl * 100
368 hestachlorosthana jaght * 100
3TE Indghal, 2, 3-ctipyrane g - e 100100
388 ignphorane -pafl * 10
38B napthalene padl il deikik 1 D004
40B nitrobenzene pgdl * 100
418 Menitrosadirmathylamine pgl * 100
42B Wenitrosod-r-propylamine eyl - 100
43P N-nitresod|phamydamine pgyl * 100
44B phenanthrena . gl il e 1004100
458 pyrene . ual * 100
48R 1,2 4-tfrichlorabenzens pgl * 100
1F aldrin pg| * 100
2F alphs-BHC pgy| * 100
3P beta-BHC Ll * 100
4F gamma-BHC Lyl * 100
&F dela-BHC g/ * 100
&F chlordans ’ ugl * 100
7P 4 4-D0T - | wail * 00
8r 4. 4-DDE pat * 100
9P 4,4-00D | ugt * 100
10P dieldrin L3/t * 160
11P alpha-endosulfan pgit * 160
12P beta-endesutfan pgft * 100
13P endosulfzn sulfate | gl * 100
14E endrin. ' uglt * 100
15F endrin zidehyde ug/i " 100 -
167 heptachior padi * 100 .
17F heptachlor epoxide gl * 100
18P PCB-1242 ' pali * 1
18P PCB-1254 pgll * 1
20P PCER-1231 pgi * 1
21P PCB-1232 ~ | pgdl * 1
22p PCB-1248 pall - 1
23F PCB-1280 pail * 1
24P PCB-1018 palt * 1
Z5F toxaphene pgil * 100
Antimony* mgfl * 1.0
Beryllium** : patt * 100
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Table E-3 NPDES Pemnit Limits and Motification Levéls {Continued}

NPOES OUTFALL NOTOFICATION LEVELS
{storm water, site and quarry water and sewage treatment plant outfalis]
PARAMETER UNIFS PERMIT NOTIFICATION LEVELS -
o -] LIMIT SWTP, QWTPINP-DDOZ,
NP-00032, NP-0005, NP-OOG,
N PO
Cadmium™ g v 185, 1100
Mickel** pgd " 870, 100400
Silver™ upA * 200, 100/100
Thallium™* | opaf * 100
Zing*™* gl * 330, 112100, 220, 1140, 100,100
Cyanide, Totar g * 250,100/ 00
Fhenols, Total™ pgll * 100
*-  MONITORING ONLY
. TOXIC POLLUTANT 40 CFR 401,15 SEE PERMIT CONDITION FOR NOTIFICATION REQUIREMENTS
o YWHERE ONE NUMBER IS GIVEN IT AFPLIES TO ALL OUTFALLS IN THE CﬁTEEEiGRY UMLESS
OTHERWISE MOTED.
s STORMWATER OUTFALLS ONLY

ek WPDES PERMIT MOQ107701 DESIGNATES FERMIT LIMITS FOR THESE PARAMETERS FOR THE
SITE WATER TREATMENT PLANT UKDER SPECIFIED CIRCUMSTANCES, ALL OTHER DUTFALLE
ARE MONITORIMNG GHLY. :
BLANES: INDICATE NOTIFICATION LEVEL NOT APFLICABLE

(a)- Limits apply to SWTF, OQWTF unless otheowise notad,
(b} Sawage Treatment Plant (NP-0006) only.
{c] Borrow area onty.

DOEOR{Z1548-424, Rev, 5 g
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ENVIRONMENTAL MONITORING FLAN 01219%
Table E-6 Storm Water Baseline Comparison Values {u+ 2q) *
PARAMETER LOCATION
. NP2 NP-0G03 NP G005
Uran|ym p&iir 800(815.514 SO0(E47 35} E00{1444)
Ra-236 pCH 1.41. 1.18 1.06
Ra-238 pCitl 1.82 1.65 262
Th-228 pCifl . 1.24 (.84 0.85
Th-23¢ pCidl 0.56 1,01 0.62
Th-232 pCi/| 0.94 0.77 0.65
2,4-DNT D15 .14 0.14
2.4 6-TNT 0.14 0.17 Q.19
FPCREs 1.0 1.0 1.0
PAHs 20 g/l 20 g 20 g
Al madl 5.432 6,291 17330
Sb 33.53 23.83 33.53
As §.24. 852 G.48
Ba 126.45 130.30 147.88 -
Ba 9.9 D78 0.78.
cd 2.74 2.74 2.74
Ca mg/| 94.5 101.4 111.9
cr 12.24 11.85. 19.64
Ca 0.58 89.58 049 .
Cu 16.85 __14.58 18.62
Fa mg/l 47 5.6 12.6
Fb 24.80 12,62 15.23
Li 27.8 8.45 g.22
Mg mg/l 18.6 19.9 18.2
Mt 705 171, 169
Hy 0.78 - 014 0.13
Mo 12.83. 12 .48 12.47
Mi 32.38 35.01 37.63
i matt 8.7 8.1 5.1
Se 7.82 1144} 5,28
Ag a.14 AL -
Tl B.53 543 4.66
¥ 13,66 14 57 2832
Zn 117.70 71.86 10267

* Unless otherwise notad

** Yalue in parentheses is the baseline value but the DTG of 600 pCif over rides the bassling value.

DOE/ORMZ1548-424 Rev. &
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TABLE E-7

Form 1.1.7.1 Applies

RADICACTIVE AIRBORNE PARTICULATES AND GASES

If..

then...

abd nedify. ..

Any perimeter or critical receptor air
particulate monitoring location has
results that are statisfleally greater
than background and has a3 measured
concentration that exceeds the annual
average background cancentration
plus thres standare dedstions for 2
cansacUtve waeks ar with 2 measured
concentration that exceeds the annual
average background cancentratlon

phus 2 standard deviations for 3 |

consecuiive weeks of eny receptor
raden perimeatsr monitonng location

quarterly results that are 1.0 pCit
above the background concentration
or any critical receplor monitaring
location results that are G5 pCi abova

Find the airbome contamination -
scurce and increase aMmMissions
controlg if feazible. Increase area
monitering if current results do ne
identlfy potantial contamination
solroels),

DOE project Manager, PMC Depidy
Projact Manager, ES&H Manager, EF
Group Manager, Project Manager, and
Enginesring Manager '

the backgireund concantratton.

The estirnated CEDE at a critical
receptor location or to any member of
the public exceeds 1 mrem (includes
quany perimster).

Same as above;

Same as ghove plus persons residing
or abiding in the affected critical
receptor lacation

The estimated CEDE at a critical
receptor location or ta any membsr of
the pubfic exceeds 10 mremincludes
quarry perimeter).

Same as above; stop all work that i
genetating airboerne radiozctivity in
the affected area until sourcs is
iderdified and additfanal emission
confrols are instituted, if feasible

Same as above, and relevant program
office, Leputy assistant secretery for
environment {EH-20) (DOE Order
5400 5 Chapter |l, section 7], Comply
with DOE Order 232.1 reparting and
nofification requirerments for an off
normal event Comply with Mational
Emission Standards for Hazardous Alr
Pollutants (MESHAP) raporting
requirements, (40 CFR 61.104(c)).

The estimated CEDE at a criticat
receptor location or to a member of the
public, during one yaar, exeesds 100
rnrem. :

. Stop all wark that |s generating .

airbarne radicactivity in the affected
area

Same as above, plus comply with -
CMIE 232 1 reporting ang natificaitén
requiremsnts far an unusual
gcourence.

The estimated dose squivalent st a
critical receptor location exceeds SO0

mrem CEDE

Samae as above

Same as above, plus comply with
DOE 232.1 reporting and notification
requirements for an emergency avent,

DOEADIR21548-424 Rav. 5
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TABLEE-8 ASEESTDS MONITORING

FORM 1.1.7.1 APPLIES

If...

then...

and notify. ..

The sitx perimeter or work place
amdronmettal  samples - {outside
containment) exceed 0.01 tee using
PCM.

Investigate possible sources of fiber
redease.  Shuat downm or  modify
operaticns  ‘where  appropriate,

Conduet confirmatory Transmission
Electron Micrascopy {TEM} analysis
if non-ashestos fibers are suspected

DOE Froject Manager, PMC Deputy
Project Director, ES&H- Manager,
Englneering Manager, and Froject

_ Manager,

A crical recaptor sample exceads
0.01 ffec using PCM or any TEM
sample that excesds 001 fiee
(except inside containment).

Same as abova plus Cevaluate

concurant work place and st

petimetar rasults for comparison,

-Same @t above and the Project

Director,

DOEORZ1548-424, Rev. §
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MK-Ferguson Company
Weldon Spring Site Remedial Action Project

TRANSMITTAL OF CONTRACT DELIVERABLE

Date:  Jauuary 14, 1998 Transmittat No.:  CD-0027-05

Title of Document: Environmental Monitoring Plan

Doc. Num.: 424 Rev.No.: § " Pate of Document: January 1998

Purpose of Transmittal: Request for Department of Energy acceptance of contract deliverable.
In compliance with the Project Management Contract, MK-Ferguson Company hereby
delivers the attached document to the U.5. Department of Energy, Weldon Spring Site
Office. The document has been reviewed and approved by Project Management

Contractor management.

The docament will be considered accepted unless we receive written notification to the
contrary within 30 days of the date of this transmittal,

Number of copies transmitted: Ome

Projéct Director

THAF: Form Contract Deliverable
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